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COVER SEET

Lead Agency: U.S. Army Corps of Engineers,
New Orleans District Office

Cooperating Agencies:
U.S. Fish and Wildlife Service;
Environmental Protection Agency;
Louisiana Department of Wildlife and Fisheries;
Office of Public Works,.Louisiana Department of

Transportation and Development

Title: Public Water Supply
Red River Parish, Louisiana

Contact: Charles W. Decker, P.E.
Chief, Regulatory Functions Branch
U.S. Army Engineer District, New Orleans
Post Office Box 60267
New Orleans, Louisiana 70160

Phone: (504) 838-2255 (Comnercial) 687-2255(FTS)

Draft Environmental Impact Statement, Section 404.

Red River Parish, located in northwest Louisiana, is without
an adequate supply of good quality water. This Environmental Impact
Statement addresses alternatives which would produce a new source
of water and a resulting increase in economy through new Industry
and residential growth. The alternatives discussed include: (1)
withdrawal of water from the Red River and (2) a reservoir built on
Grand Bayou near Coushatta, Red River Parish. A third alternative,
no action, is also addressed.
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SUMMARY

INTRODUCTION

Permit Application. In December, 1977, the Black Lake Bayou Recrea-
tion and Water Conservation District of Red River Parish submitted
an application to the Department of the Army, Corps of Engineers,
New Orleans District, to install and maintain a dam, spillway, and
appurtenances to form a reservoir for municipal and industrial water
supply with attendant Incidental recreational value. The proposed
location of the project is across Grand Bayou at a point 4.1 miles
above the mouth of the waterway approximately 7.5 miles east of
Coushatta, Red River Parish, Louisiana.. The District Engineer
determined that an environmental impact statement was required for
the proposed project pursuant to Section 404 of the Federal Water
Pollution Control Act Amendments of 1972 (86 Stat. 816; 33 USC 1344).

The U.S. Corps of Engineers has required this report to insure
a thorough evaluation of both the beneficial and adverse impacts of
the proposed project, the impacts of no action, and the impacts of
reasonable alternatives. Funds for construction of the proposed
Grand Bayou Reservoir will be provided by the State of Louisiana.

Project Purpose and Needs. The primary purpose of this project is to
supply municipal, Industrial, and agricultural water. Water for do-
mestic users will be furnished to the entire portion of the parish
located on the east side of Red River, while the non-domestic users
are located in general in the area surrounding the reservoir and in
particular in the vicinity of Coushatta. It is upon this premise
that alternatives were developed, evaluated, and resultant plan
selection made.

If the Grand Bayou Reservoir alternative is selected, in ad-
dition to a municipal water supply, a recreation potential will be
created. It is the intention of the Black Lake Bayou Recreation and
Water Conservation District of Red River Parish to realize this poten-
tial in a manner which would benefit the general public's use and
en t. utscatifut ., how ver, is incidental to the water supply

As -uch 'ay r ereational development as well as any other
potetial -land id*.uqp ot 6ses will be regulated by the Black Lake

• aayo An Vftdiroon District so as to insure that
tlm imary purpei*'bLddil 0;jeCt*, a provision of a water supply

sour-, iuot ~eitd:River n1avigation project will
prov te ?eereafiim (cilities', ie Coushatta area, the Grand Bayou
lesezevoi wIut-be .. ettajp fOr-tt$ primary reason of water supply.

The need sm Votir 'it the project area is expected to Increase
drmutic447 :&*A9"x9, rs The 1970 water usage for the Grand Bayou
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service area we 0.918 msllton gallous/day(und), according to the
Fesibility Study for t Onarks Reiona1
mission, V. -A, scheLe V43, 1976. Gulf uth Research Institute
in a study published in 1979 entitled Pr!=t and Proercted Water
Requirements for Parishes an Majo Mg.np~ Bsn,17-2000, pro-
jected the water demand for Red River Parish. Those projections are
presented in Table 1.

TABL 1

PROJECTED WATER USAGE IM RID RIVE PARISH: 1975-2000

Source 1975 1980 1990 2000

.round Water (mad) 7.020 18.990 22.732 26.478

urface Water (mad) 0.340 3.375 4.357 5.339

otal Water (=ad) 7.360 22.365 27.089 31.817.

The table shove that water usage will increase from 7.36 ugd in
1975 to a projected usage of 31.817 in the year 2000. Of the total
water, the ground water usage was estimated to be 7.02 mgd in the
year 1975 and 26.48 mgd in the year 2000. This data illustrates the
expected high demand for water in the future.

The limited availability of good quality water has inhibited eco-
nomic development in this economically depressed rural area. The
proposed project will provide water in sufficient quantity and quality
to allow future municipal and industrial development. The area is
presently undergoing rapid change due to the mining and processing of
lignite coal in the vicinity. New industrial, comercial and residen-
tial growth is expected to occur In the next two decades. To support
the growth and attendant demands for water, new water sources such as
the Grand Bayou Reservoir project and existing water supplies will be
used. Existing water sources will be used to supplement mne water
supplies.'

The estimated water usage from the proposed Grand Bayou Reservoir
is smaried in Table 2. The data is taken primarily from the
Feasibiliy Study for the Grand Bayou Reservoir, Ozarks Regional Com-
mission, Vol. II-A, 1976. This study is referred to as the "IP in
Table 2. The preparers of the FDP used 1979 as a base year and cow-
sidered the 15th and 30th year for purposes of projection and calcula- -i

tion, hence the years 1998 and 2008 appear n the table. 4

Proect
(1 Location. Red liver Parish is located in northwest Louisiana,

an area that ws defined as a major "energy impact area" in 1979 by the
U.S. Department of Energy. Red River Patish is bordered by Caddo,
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Bossier, Dienville, Natchitoches, and DeSoto Parishes, the latter two
having also been Included In the "energy impact area" in the 1979
designation.

(2) Economic Conditions. Data from the 1970 U.S. Census of Popu-
lation indicate a relatively depressed economy In Red liver Parish. Of
the six contiguous parishes, Red River Parish has:

-the lowest family Income ($4,563) compared with the state
averae of $7,530;

-the highest percentage of families with incomes below the
poverty level (40.0Z), compared with the state average of 21.52;

-the highest percentage of total population receiving public
assistance (20.2Z), compared with the state average of 11.32;

-the highest percentage of total population receiving food
stamps (31.1Z), compared with the state average of 12.02;

-the highest percentage of households lacking adequate plumbing
(37.2Z), compared with the state average of 10.61, end

-the highest percentage of unemployment in 1970 (7.82), compared
with the state average of 5.42.

The availability of an adequate public water supply for municipal
and industrial use Is critical to economic development In the parish.
A secondary benefit created as a result of the fresh water reservoir
will be the addition of recreational opportunities. However, recreation
will be an indirect benefit because no extensive plans for new recreational
facilities are anticipated due to the fact that recreational opportunities
will result from the Improvements on the Red River Waterway project.

ALTEIRATIVS

Alternative Selection Procees. The alternatives for study were Iden-
tified In several scoping meetings with the U.S. Corps of Engineers.
Representatives from the U.S. Corps of Engineers, the cooperating
agencies and the applicant attended the scoping meetings.

eAlterati Two reasonable alternatives were selected
for detailed study end analysis. Both of these alternatives appear to
meet the applicant's needs In term of water availability. This study
will evaluate the quality of the water of both alternatives as it re-
lates to the public's sfety. The alternatives are:

(v
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1. ithdrmul of water from the Bed River upstream of. the later-
national Paper Compsany's discharge point in Red River Parish,
Loisiana

2. Imtalation of a dan, spilway, and appurtenances to form a
reservoir on Grand Bayou, Red River Parish.

Several other alternatives were analyzed n this reporto but they were
Judged to be disqualified for purposes stated below n the report. A
No Action alternative was also considered.

Alternatives Deamed Not Feasible. The following alternatives were
presented in the scoping process. The research in this report show
than not feasible.

-Groundwater. The existinR *roundvater sources for a vublic water
suply are of doubtful quality or quantity. However, ground water
supplies my play an important role in meeting the future requirements
of the agricultural sector and isolated comercial and industrial
demands. Groundwater from the Red River alluvium is avalable in sub-
stantial quantities, but i primarily limited to non-potable uses such
as irrigation. Over the peat twenty years, the U.S. Geological Survey
and the Office of Public works, State of Louisiana, Department of Trans-
portation and Development, have conducted an aztensive search for new
groundwter supplies in Red River Parish. No now adequate supplies of
water suited for potable usage were located. Therefore, this alter-
native was not included as a reasonable alternative even though exist-
Ing sub-surface water will continue to be used in the future as is
sham later in this report under the analysis of alternatives. Future
use of sub-surface water will be essentially limited in terms of its
systems application.

-Pipeline from Toledo Bead Reservoir. Toledo Bend Reservoir is
located approuately 32 miles weat of Coushatta on the Louisiana-
Texas border. This alternative was not determined to be reasonable
due to the long distance and difficult terrain encountered along
possible pipeline corridors. The cost of building and operating a
long distance pipeline for a relatively limited number of customers with
limited water demand would be prohibitive.

-Black Lake. A written request to derive water (Lf found feasible
and cost effective) from Black Lake was refused by the Northwest
Louisiana Fish and Ges Preserve Commision. Nace, this alternative
was dropped frem further c sderatio. A copy of the cited letter
appears in Appmd1X J to this report.

-Lake istensem. As in the case of Black Lake, permission wa
refused (by the Louisiana Depar-ent of Wildlife and Fisheries) for

ViK 0.I
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£ usage of water from the lake as a public water supply for Coushatta
ad Red River Parish, Therefore, this possible alternative was dropped
from further consideration. A copy of the cited letter appears in
Appendix 3 to this report.

-Grand Bayou Reservoir plus water via a pipeline from Lake
Bistiueau. This alternative which could have allowed a reduction in
the size of the Grand Bayou Reservoir could not be further evaluated
when permission to withdraw water from Lake Bistineau was denied by
the controlling authority.

-Grand bayou Reservoir plus water via a pipeline from Black Lake.
This alternative was dropped from consideration for the same reason
stated above with respect to the potential combination of Grand
Bayou Reservoir and Lake Bistineau.

-Grand Bayou plus existing wells. The existing wells have a
present capacity which Is lese than seven percent of the proposed
Grand Bayo Reservoir's design capacity of nearly 8 mgd (year 2000).
Hence, the effect of combining existing wells with Grand Bayou In
meeting the future water requirments for the Town of Coushatta
and Red River Parish would result in a relatively small reduction in
the designed sixe of the proposed reservoir. Further, any formal
combination would result In the necessity for under-siting the pro-
posed reservoir by approximately 7 percent of required water volume.
Further, the combination would peove to be more expensive than the
design, construction, and operation of the proposed reservoir as the
primary water supply source. Ixtanslve drilling has resulted in the
production of very little increased water supplies, according to
reports from the U.S. Geological Survey and the State of Louisiana,
Office o. 9ublic Work. Departme't of Transportation and Develop-

ment. Ho wever, as discussed In Section 2 of the Draft Envtroamstal
Impact Statement, the existing wells will be retained as a backup
service for other users. This report does not suggest the closing
of the existing walls.

-Grand Bayou plus the Rod River. The combination of both of
thes sources as a public water supply has beem determined economically
not feasible. This is true because in order to combine the Red River
with the Graid Beyou Reservoir for a public water supply, two separate
water systeus would have to be designed, constructed, and maintained.
Operatlonal apess would be appreciably more than if one single al-
termtive were chosen. Use of Red River water in combination with
wmter from Grad Bayou would require the development and operation of
additlal treatmemnt facilities, pipelines and support st . The
case against main Red River water In combination with Grand Bayou
water is staim to the case gainst ung Red River water einly with
respect to the basic quality of led River water. If it were demd
feasible In teom of water quality to e Red River water in combi-
nation with water from Grand Bayou, it would be obvious that the

| U
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quantity of water, coupled with a holding facility, would be adequate
for all the system's needs. The quality of Red River water Is dis-
cussed in detail later in this report Therefore, the alternative of
using these two sources in combination has been determined unfeasible.

-Grand Bayou Reservoir plus Red River plus existing wells. This
potential combination was not considered any further because of the
expense of simultaneously developing and operating three systems as
opposed to one system.

BEFICIAL/ADVERSE D4PACTS

Red River. The beneficial Impacts of the Red River as a source of
public water are its location near the Town of Coushatta and its
ability to supply water to an expanding population; its abundant
quantity of water for most periods of the year; and the relative
economy of securing its water. Further, use of water from the Red
River would be environmentally less harmful than alternative possi-
bilities. Habitat modification in Red River Parish, if the Red
River alternative were selected, would be less than if the Grand
Bayou Reservoir alternative were selected. A settling pond would
be necessary to remove material in suspension prior to treatment.
The location of a pipeline from the Red River to Coushatta would
cause the necessity of removing vegetative cover, but the route
could be designed to minImize such environmental harm.

The adverse impacts of using Red River water for a public water
supply are presented as follows. Water from the Red River is high
in dissolved solids and chlorides derived from natural sources plus
high counts of fecal coliform. Nunicipal effluent from Shreveport,
Bossier City, and other locations Imediately upstream from Coushatta
account for the coliform deposits. Additionally, large quantities of
putrescibles and attendant leachates are deposited in the Red River
upstream from Coushatta by the City of Shreveport and Bossier City,
both of which operate river-side garbage dumps. A new International
Paper Company containerboard complex will begin discharging effluent
treated by an overland flow scheme of land application in the Red
iver in 1981. The point of discharge Is approximately thirteen

river miles upstrem of Coushatta. It is the opinion of International
Paper Company, Southwest Ilectric Power Company, Pineville Iraft Paper
Company, and Sunbeam Industries that water from the Red River can not
be used for their operations because of its high content of solids and
other pollutants and for that reason those industries have used alter-
native water supplies.

Grand DaM, Reservoir. The beneficial impacts of Grand Bayou Reser-
voir a source of public water are its location near the Tom of
Coushatta; Its abundant quantity and hIgh quatty water; and the
relative eoonemy of securing its water. The reservoir will be
created by the Impoundmt of Grand Bayou at a point 4.1 miloes bewe
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its mouth. Approximtely 2,700 acres will be inundated and an additional
200 acres will be cleared. Some 2,035 acres of bottouland vil be lost.
The project will create 2,700 surface acres of fishery habitat.

The new public water supply frou Grand Bayou Reservoir will benefit
an expanding population .in the region. Because Red River Parish is
located in an officially designated "Energy Impact Area" (U.S. Department
of Energy, 1979), significant Increases in industrial activities are
anticipated. This industrial expansion is expected to directly create
5,445 new Jobs in the four parish area of Rd River, Natchitoches,
DeSoto, and Sabine. (See, Deanation Report, Public Law 95-620:
Powerylant and Industrial Fuel Use Act of 1978, State of Louisiana,

Office of the Governor, June 30, 1979, page 18.) Because Red River

Parish is in the center of the lignite coal area, many of the new

workers will locate in Red River Parish.
Eventual plans for recreation on the proposed lake are not finalized

by the Black Lake Recreation and Water Conservation District because

the Commission has stated that its plans must be developed so as not to

conflict with plans for recreation on the Red River waterway.
The adverse impacts resulting from selection of the Grand Bayou

alternative are presented as follows in summary and described through-

out this report in detail. The foremost adverse impact will be the
loss of 2,700 acres of bottomland hardwoods and the clearance of an
additional 200 acres of land which will result in the elimination of
wildlife habitat. In Section 2, Subsection "Comparative Impacts Among

Alternatives", descriptions of modifications to transportation and
transmissions systems and displacements of households, churches, and
cemeteries are addressed.

A 17.3 percent survey of the proposed impoundment area was per-
formed to assess the cultural resources subject to potential impact.
An additional 25.9 percent of the pool perimeter was surveyed for the
same purpose. The search took place during the period between 24
September 1979 and 19 October 1979, a time of dry conditions which
allowed for optimal survey results. Eighteen archeological sites were
located which will be subject to direct impacts resulting from either
complete inundation or erosion along the pool margin. Another five
sites, located previously, are also believed to be subject to the same
impacts. Detailed results of the cultural resources survey are pre-
sented in the report, A Samle-Based Cultural Resources Survey of the
Proposed Grand Baou Reservoir. None of the sites represent unique
deposits of cultural resources, however, National Register eligibility
has not be" assessed on any of the archeological sites reported to date.

MAJOR CONCLUS IONS
Pro N i r n 8ad Industrial Water Suppl . The quantity of water

f voo both- alteratives Is datisfactory for a water supply source al-
tbough the avatibility of Water from led RIvdr for Bossier City was
lacklms In the extoremly dty seasfot of 100 pirtticularly In the mouth
of gepteer when lossier City1 s syst ftVas dwtaened. Comparing the
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two alternatives, the water from Red River has the most variable
quality and would require a greater extent of treatment to achieve a
water safe for human consumption. hmong the two alternatives, there
would be a greater adverse impact on the environment if the Grand
Bayou Reservoir alternative is chosen. The alternative which has the
best quality for a public water supply is the Grand Bayou Reservoir.

Recreation. Although recreation is not the reason for the develop-
ment, the Grand Bayou Reservoir alternative would create opportunities
for recreation and would likely generate some amount of associated
business and tourism. Regardless of the water supply alternative
selected, the completion of the Red River Waterway project will provide
recreational facilities in the area.

Habitat Modification. Selection of the Red River alternative would
involve minimm habitat modification. Selection of the Grand Bayou
Reservoir alternative would require modification of 2,700 acres of
habitat. Please refer to Section 2 for additional details.

AREAS OF CONTROVERSY

The most significant area of controversy is the loss of bottom-
land hardwoods associated with the Grand Bayou Reservoir alternative.

ISSUES TO BE RESOLVED

One issue to be resolved involves the operations plan to maintain
the habitat below the proposed dam on Grand Bayou. The applicant will
work with the lead agency and the cooperating agencies on an appropriate
operations plan to minimize habitat modification downstream from the pro-

-* I posed dam site.

Second, procedures necessary to insure compliance with the National
Historic Preservation Act will be implemented at the state level. The
applicant has stated that all procedures necessary to insure compliance
with the National Historic Preservation Act by determining National
Register elgibility will be faithfully undertaken. All documentation
will be coordinated with the State Historic Preservation Office and the
Heritage Conservation and Recreation Service. If appropriate, the
applicant will develop and coordinate a mitigation plan with the State
Historic Preservation Office and the Advisory Council on HistoricPreservation.

Third, new guidelines for Specification of Disposal Sites for
Dredged or Fill Material were promulgated by the Invironmetal Protection
Agency on 24 December 1960 in 40 CY 230. The new guidelines will
become effective on 23 March 198. A written application of these new
guidelines wll be prepared to insure compliance. Information concerning
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the application of these guidelines will be incorporated in the final
Environmental Impact Statement when it is printed.

Following, on pages xii and xiii, is Table 3 which shows the relation-
ship of the proposed Grand Bayou Reservoir to environmental and
statutory requirements.

xi

I xi
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TABLE 3

RELATIONSHIP OF THE PROPOSED GRAND BAYOU RESERVOIR TO ENVIRONMENTAL AND

STATUTORY REQUIREMENTS

Requirements Alternatives

Section 9 of River and Harbor Not Applicable

Act (R&HA) of 3 March 1899

Section 10, R&HA Not Applicable

Section 11, R&HA Not Applicable

Section 13 of R&HA Not Applicable

Section 14 of R&HA Not Applicable

Section 1 of the River and Not Applicable
Harbor Act of 1902

Section 404 of the Clean Full Compliance
Water Act (CWA)

The Marine Protection, Not Applicable
Research and Sanctuaries Act

Section 401 of CWA Full Compliance

National Environmental Policy Act Full Compliance

Fish and Wildlife Coordination Act Full Compliance

Migratory Marine Game Fish Act Not Applicable

Fish and Wildlife Act of 1956 Partial Compliance

Federal Power Act of 1929 Not Applicable

National Historic Preservation Full Compliance
Act of 1966

Interstate Land Sales Full Not Applicable

Disclosure Act

Endangered Species Act of 1973 Full Compliance

Deepwater Ports Act Qf 1974 Not Applicable

Marine Minal Protection Act of 1972 Not Applicable

Wild and Scenic Rivers Act Not Applicable

Land and Water Conservation Fund Not Applicable

Act of 1965

[ . . I I I I i I I ilidl



TABLE 3 CONTINUED

Clean Air Act Full Compliance

Floodplain Management (E.O. 11988) Partial Compliance

Louisiana Air Control Act Full Compliance

Louisiana Archeological Treasure Full Compliance
Act

Louisiana Historic District Preser- Not Applicable
vation Act

Louisiana Scenic Streams Act Full Compliance

Louisiana Coastal Zone Management Act Not Applicable

Louisiana Coastal Zone Management Plan Not Applicable

Area-wide Comprehensive Plan Not Applicable

xii
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xii

-fr



I4



-

Cr

t

5.

I.



]d ,- . -of



.,t

-A1

tik



Fs



I

A.

-4

1

4

I S



-1



I-

I,

t - I



S|

SECTION I

PURPOSE AND NEED FOR THE PROPOSAL

1.01 The applicant is the Black Lake Bayou Recreation and Water
Conservation District of Red River Parish. The applicant's primary
purpose and need is to provide public multi-purpose water supply in
Red River Parish. A secondary benefit will be the creation of a
water-related recreation facility.

If the Grand Bayou Reservoir alternative is selected, in
addition to a water supply source, a potential for recreation will
be created. The applicant recognizes the fact that recreation is
incidental to the main purpose of this project, which is water
supply. The recreation potential will be realized in a manner which
would benefit the general public's use and enjoyment.

The applicant has submitted an application to the Department of
the Army, Corps of Engineers, New Orleans District, for a Section
404 permit for the installation and maintenance of a dam, spillway,
and appurtenances to form a reservoir on Grand Bayou, Red River Parish,
Louisiana, toward the end of fulfilling the purpose and need set
forth in the preceding paragraph. (See Appendix H).

On 20 February 1979, the applicant held a public meeting at the
parish courthouse in Coushatta. The purpose of this meeting was to
give all interested persons a chance to express their opinions of
the water situation in the area. Several citizens complained about
having to constantly replace plumbing fixtures due to the corrosive
elements in the water. The manager of Coushatta's water system
described the water situation as "ridiculous" because of the inade-
quate quantity of good quality water. He also stated that because
of the inadequate quantity, especially during the sumer, that
Coushatta's fire rating was very poor, only one class above the
worst rating. Many elected and appointed officials expressed their
concern over industries refusing to locate in the area because of the
inadequate water supply. It was reported in this meeting that Coushatta
had lost 14 industrial prospects because of the limited water supply.

Two of the major industrial corporations, Sunbeam and Pineville
Kraft, expressed their concerns over both quantity and quality of the
water supply. Sunbeam is on the Coushatta water system but has to
treat the water before it enters their plant. Also, in order to be
assured of an adequate quantity, Sunbeam had to construct two
storage tanks of 250,000 and 100,000 gallons capacity. Sunbeam has
to rely on these tanks at least once a week because of pressure re- -

ductions in the town's system. Pineville Eraft Corporation is
located in Coushatta but was denied permission to utilize the city's
water system because of the quantity of water the plant would require.
Consequently, Pineville Kraft drilled and maintains three onsite wells.

t
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The annual water usage is not known since the wells are not metered.
However, Pineville Kraft muat analyse and treat (when necessary)
their water an average of six times per day because of the fluctu-
ations in the water quality. The hardness of the water at Pineville
Kraft creates a "major expense" since the water mest be treated to
prevent excessive damage to the plant's boiler. (Please see
Pineville Kraft letter in Appendix J.)

Mayor Truman Crawford, Coushatta, said on 20 February 1979,
"The Town of Coushatta will experience a major growth impact due to
the imainent mining of lignite coal in this region. The state of
Louisiana through the Governor's office has predicted that as many
as 17,000 new residents vill come into this general area by the
year 1990. Many of these people will come to Coushatta to live near
the mune-mouth power plants. But, we do not have enough water to
meet our current needs. There is a major water shortage here that
we mast solve immediately. Dr. Jackie Huckabay (owner of the hospital
in Coushatta) has told me repeatedly that our water Is not safe for
human consumption."

Truman's concern is supported by the following data provided by
the State of Louisiana.

(1) The American-Canadian Coal Company (AMCA) and the Phillips
Coal Company have purchased major coal leases and will
begin mining in the area in the early 1980s. Phillips will
directly employ 280 people, while ANCA will employ a
minimum of 75 workers.

(2) Cajun Electric Cooperative plans to build five power gener-
ators and to employ 1,792 workers for construction and
operation by the year 1986.

(3) Central Louisiana Electric Company and Southwest Electrical
Power Company will build two power generators and employ
680 workers.

(4) Dow Chemical and International Paper Company will employ a
total of 675 workers by the year 1986.

(5) Other major industries are expected to develop plants in the
general region.

None of the industries cited above are expected to use water from the
proposed Grand Bayou Reservoir. However, the additional population
generated by these now Industries will benefit from the implementation
of this project.

Approximately one billion tons of lignite coal within a 50-mile
radius of Coushatta will be med and processed between 1982 and 2012,
thus Coushatta is expected to be the center of rapid population growth.
A public water supply is required to support the growth.

1-2



I SECTION 2

ALTERNATIVES

2.01 ALTERNATIVES CONSIDERED IN THE SCOPING PROCESS

During the early scoping process, three general alternative
sources of water to meet the applicant's purpose and need were
identified. These include: groundwater, existing surface water,
and surface water created by impoundment. The existing surface
water category contains two sub-categories: (1) rivers and streams
and (2) lakes and reservoirs. From this outline, source specific
alternatives were identified (Table II-1).

The primary purpose of the proposed project is to provide a
public multi-purpose water supply for the residents of Red River
Parish. It is not uncommon, however for per capita water demand
to increase somewhat when an adequate supply and distribution system
is available. In light of the ever-increasing demand on existing water
supplies from such diverse sources as industry, energy production,
agriculture, recreation and fish and wildlife purposes it is imperative
that regardless of the alternative selected every effort should be made
to conserve water, reduce demand and improve efficiency.

These goals can be achieved by a combination of methods including:

- Installation of individual water meters and a periodic
testing program to insure accuracy.

- Installation of a leak-free distribution system
constructed with a pipe with a high "C" factor.
The "C" factor determines to a large extent how
easily the water flows through the pipe and consequently
how much pump energy is required.

- Proper maintenance program to insure that leaks are
detected and repaired quickly.

- Public awareness and education program. Informative
brochures describing water conservation methods
could be mailed to users in monthly billing statemnts.

Responsibility for these programs will be shared between the
Black Lake Bayou Recreation and Water Conservation District and the
individual water districts which purchase the water.

II-1
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ea" Ateetsive Soee Source Specific Alternatives

A. ruder1. Addtional Wells

B. ftlit Surface Water

1. Itiversistr 2. Red River
2. Lake/t ervoira 3. Toledo Bnd Reservoir

4. Black Lake
S. Lake Bistineam

C. Nm Surfae Water 6. Grand Bayou Reservoir

7. Grand Bayou Reservoir
plus pipeline from Lake
BiestiLne

S. Grand Bayou Reservoir
plus pipeline from Black
LAke

9. Grand Bayou Reservoir
plus existing veils

10. Grand Bayou Reservoir
plus Red River

11. Grand Bayou Reservoir
plus ezisting veils
plus Red River

3. No Action 12, No Action
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The following alternatives have been eliminated from detailed
evaluation for the reasons stated under each alternative.

a. Alternatives Eliminated From Detailed Study

(1) Additional Wells. All existing public water supply
sources in Red River Parish come from wells. The largest system in
the parish is the Coushatta water system which is owned by the Town
of Coushatta and operated by the Central Louisiana Electric Company
(CLECO). The Office of Public Works, Louisiana DOTD, in cooperation
with the U.S. Geological Survey, Water Resources Division, has
drilled twenty-six test wells in eastern Red River Parish near
Coushatta since 1967 (Plate II-1). The purpose of this extensive
drilling was to locate additional groundwater for municipal and in-
dustrial supply. Of the twenty-six test wells, eight (8) or 30%
could not produce water. Six (6) or 232 produced less than 12
gallons per minute (gpm). Four (4) of these six (6) produced 4 gpu
or less (Table 11-2).

The remaining 12 wells tested produced within a range of 17
to 50 gpm with an average flow of approximately 30 gpm. At this rate
of flow, it would require about 130 wells to meet the ultimate demand
of 5.57 mgd. The water-bearing sands in this area (Wilcox Formation)
are lenticular in nature and are thus sporadically spaced. The
strategic difficulties of operating and maintaining up to 130 motors,
pumps, and controls in remote locations, plus the extensive collection
syst4M which would be required to bring the water to a central treat-
ment plant render this alternative not feasible.

The Louisiana Department of Transportation and Development (DOTD),
Office of Public Works, classified only seven of the twelvw Utlls
mentioned above as having a "good" reliability.

If the water produced from these wells was unusually pure and
clean, the reduced cost of the required treatment would help in re-
ducing the costs of such a system; however, the twelve wells with
significant water production exhibited a range of treatment problems
such as high chlorides and pH values. Thus, extensive treatment would
be required of the water from these wells.

Groundwater from the Red River alluvium is available in substan-
tial quantities, but is primarily limited to non-potable uses such as
irrigation. Following is a quotation from the 1962 USGS and Office of
Public Works (DOTD) report entitled, "ater Resources in Red River

Parish, Louisiana.",

"The extremely hard iron-bearing water from the alluvium of the
Red River Valley has a distinctive chemical composition. It
contains an unusually high percentage of bicarbonate for a water
of the calcium-magnesium type. The dissolved-solids content is
also high, and the water generally is not considered potable.
As indicated by the analysis in Table 11, the hardness averages

11-3A
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S about 500 parts per million (ppm) and the iron content about
6 ppm. The water tends to be alkaline because the pH is above
7.0. The hardness and high iron content may be attributed to
passage of the water through the iron-bearing calcareous sedi-
ments of red materials overlying the aquifer."

(2) Toledo Bend Reservoir. A pipeline from Toledo Bend
Reservoir to Red River Parish east of the Red River was discussed as
a possible alternative. This alternative was deleted from detailed
study by the U.S. Corps of Engineers in the scoping process due to
problems relative to the distance involved (approximately 32 miles)
and because of physical obstacles. To support a transmission system
from Toledo Bend Reservoir would require placement of pumping
stations to carry water from the east to the west side of the Dolet
Hills, and then across two navigable streams, Bayou Pierre and the
Red River (Plate 11-2).

(3) Lake Bistineau. Lake Bistineau is located approxi-
mately 22 miles north of Coushatta along the boundaries of Webster,
Bossier, and Bienville Parishes. The reservoir was constructed for
recreation and conservation purposes. The applicant requested per-
mission from the controlling agency, the Louisiana Department of
Wildlife and Fisheries, to withdraw water from Lake Bistineau for
a municipal and industrial water supply for Red River Parish. A
letter dated 27 March 1980 from Mr. J. Burton Angelle, Secretary of
the Louisiana Department of Wildlife and Fisheries, states that
Lake Bistineau, "Provides very high quality recreation and the
Louisiana Department of Wildlife and Fisheries can not allow the
use of the lake In any manner which might jeopardize this activity."
A copy of the referenced letter is contained In Appendix J.

(4) Black Lake. Black Lake is located in Natchitoches
Parish, approximately 15 miles east-southeast of Coushatta. Black
Lake is a 13,500 acre lake constructed for conservation and recrea-
tional purposes. The Black Lake Bayou Recreation and Water Conser-
vation District of Red River Parish submitted a vritten request to the
controlling agency, the Northwest Louisiana Fish and Gems Preserve
Commission, for permission to buy and withdraw water from Slack Lake.
The Comission members refused to coit any water from Black Lake
for the Red River Parish public water supply due to the "current
water demands within Natchitoches Parish by users and prospective
need for the water in the future." A copy of the letter from the
Commission Is included in Appendix J.

(5) Gr.a Bayou Reservoir Plus a Pipeline from Lake Bistinean.
This alternative, if it were feasible, would allow reduction In the
size of the Grand Bayou Reservoir. Such a system would require the
design, construction, and maintenance of two systems with the atten-
dant coats. However, this alternative could not be pursued because

11-9
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permission m refused by the Louisiana Department of Wildlife and
Fisheries allowing any water to be dram from the Lake.

(6) Grand Bayou Reservoir plus a Pipeline from Black Lake.
This alternative was determined not to be feasible because the
Northwest Louisiana Flsh and Gme Preserve Comisslou will not allow
the applicant to draw any water from the Lake. The asem problems
exist with respect to this alternative as with the alternative
discussed in the previous paragraph concerning Lake Biatineau.

(7) Grand Bayou Reservoir Plus Existing Wells. The five
existing water supply systems In Red River Parish derive a quantity
of water from wells equal to approximately seven percent of the
design capacity of the proposed Grand Bayou Reservoir. Bance, con-
sideration of the existing wells as an alternative source along with
Grand Bayou Reservoir does not appear feasible. Rather than combining
the two sources and reducing the size of the Grand Bayou Reservoir,
the applicant prefers to develop as much capacity as is practical
within the current design parameters for Grand Bayou Reservoir and the
capacities of the existing wlls. The duration of water production
from the wells is uncertain, but because they are in place, they could
remain connected to the system with little or no modification. Exist-
ing wells in the parish have often experienced overpumpage with
resultant salt Infiltration. Health officials in the parish have com-
plained about the poor quality of well water. (See letter from Dr.
Jackie Huckabay of Coushatta in Appendix J.) The reliable quantity
and quality of water from Grand Bayou Reservoir would reduce the
withdrwal required from the wells sking it possible to use smailer
pumps and motors or to install timers so that the existing system
would work only periodically In the future. These wells would have
extended life when used periodically and would provide a source of
"standby" water for possible emergency conditions such as malfunctions
at the Grand Bayou Reservoir, extreme drought periods, pipeline break-
ages, or other interruptions of the supply from Grand Bayou Reservoir.

The chemical analysis of the well water (Table 11-2, typical)
and Grand Bayou water (Table 111-2) show the chemical properties of
both potential water supplies.

(8) Grand Bayou Reservoir Plus Red River. A combination of
the Red River and Grand Bayou would cost more than either alternative
would cost separately. This is due to the fact that construction of
a reservoir includes appreciable costs which are not significantly
reduced by size reduction. Further, the construction of a smaller
reservoir would sot rault In the saving of many acres of bottomland
hardvoods. Additionally, the development of two system would neces-
sitate two major pipelines, extra pimping stations, extra rights-of-
way, sterage facilities, and increased maintenance and operational
Oppses. The relative percentages of water to be taken from each

source, and thus the size of the reservoir required, is difficult to
asserteaa In the absence of a detailed engineering feasibility study.
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In vim of the coplexities Involved and the potentialy excessive
costs, this alternative is considered to be not reasonable. Subse-
quently, however, each is analyzed in detail In this report.

(9) Grand Bayou Reservoir Plus Rzistm Wells Plus Red liver.
This alternative would pair the two combinations of alternatives listed
and discussed previously. It would be mre complex and potentially
were expensive them other alternatives considered, therefore, it Is*
also demed unfeasible.

b. Reasonable Alternatives. The U.S. Corps of Engineers iden-
tified two reasonable alternatives:

(1) Withdrml of water from the Red River (See Appendix 1)
(2) Construction of a reservoir on Grand Bayou

These alternatives were deemed reasonable from the standpoint that
each appears to have the potential water supply to met the appli-
cant's purpose and need, and each is within a reasonable distance
of the project area (Red liver Parish). Refer to Plate 11-3.

C. No Action Alternative. The No Action alternative will leave
Red River Parish without an adequate public water supply in the face
of rapid economic, Industrial, and attendant population growth during
the decadeof the 190's and 1990's, resulting from planned extensive
lignite coal mining and processing in the area. But, even if the area
did not expect substantial growth in the tsmdiate future, without a
reliable, sanitary, safe water supply, the area would be adversely
Impacted.

2.02 1ZL&TION OF THE REASABLE ALTUNT S TO TUB APPLICANT'S
PURRSO AND -M

The applicant's purpose and need t to obtaie a source of
sultipurpose water supply. Both the Grand Bayou Reservoir and Red
River alternatives have the potential to met this purpose and used.
Recreational opportunities, although incidental to this project, will
also be available from the reservoir. -Implementation of the Red River

atermy project will provide aple recreational facilities in the
are

a. Potential of Alternatives to Provide for 16iiewal and
ndustral Water RSagly. Both of the reasonable alternatives have the

potential to supply the quantity of water needed. See Table 11-3.

1)
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TABLE 11-3

RANKING OF ALTERNATIVES IN RELATION
TO PROJECT REQUIRMENTS

ALTERNATIVE SUITABILITY P0 PUBLIC RECREATIONAL BENEFITS

NAME WATER SUPPLY INCIDENTAL TO PROJECT

Red River Good Poor No

Grand Bayou Good Good Yes, Fishing &
Hunting

No Action Poor Poor Red River Waterway
Projec5 viii provide
significant recrea-
tional facilities
on the river near
Coushatta

b. Potential of Alternatives to Provide for Recreation. The
Grand Bayou Reservoir alternative will provide some recreational
value by the fact of its existence, though the purpose of the re-
servoir is not a recreational one.

The Red River and Grand Bayou alternatives include facilities
such as intake structures, pumping stations, and force mains which will
convey water into water distribution system. Neither one of the con-
veyance facilities will provide recreational opportunities. However,
the Red River waterway project, expected to be completed in 1984, will
provide recreational facilities near Coushatta.

2.03 COMPARATIVE IMPACTS AMONG ALTERNATIVES

Each of the two reasonable alternatives And the No Action alter-
native are compared in term of:

1. Water quality
2. Habitat modification
3. Short-term and long-term pollution
4. Transportation system modifications
5. Displacement of households, churches, and cemeteries
6. Indirect economic benefits.

11-14



a. Water Quality Among Alternatives. Water from the Red River
is least desirable as a public water supply (Table 11-4). The Grand
Bayou alternative contains a good water quality. The No Action alter-
native offers no solution to the need for public water supply.

b. Habitat Modifications Among Alternatives. The Grand Bayou
Reservoir would be the most detrimental to bottomland hardwoods (Table
11-5). On the other hand, the proposed reservoir would create more
habitat for waterfowl and fish than the other alternatives. The pipe-
line right-of-way could be directed in a route that would be least
detrimental to the vegetational communities. A pipeline from Red
River would produce forest-edge habitats. With proper restrictions,
the Grand Bayou Reservoir could produce a forest-edge habitat also.

TABLE 11-4

WATER QUALITY AMONG ALTERNATIVES

ALTERNATIVE GENERAL QUALITY PROBLEMATIC PARAMETERS

Red River Poor Coliform, iron, dis-
solved solids, hardness,
phosphates, sulfates,
turbidity

Grand Bayou Good Coliform, dissolved
oxygen during low flow
periods in late sier

No Action Fair Iron, chloride

11
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TABLE 11-5

HABITAT MODIFICATIONS AMONG ALTERNATIVES

ALTERNATIVE DETRIMENTAL BENEFICIAL

Red River Requires 85 Acres of land None
for a settling pond

Grand Bayou Inundation of 2036 acres 400-500 acres of
bottomland hardwoods; 568 waterfowl habitat;
acres pine hardwoods; pos- 2700 acres fisheries
sible deterioration of habitat; 62 acres
wetlands below dam site; forest edge habitat
eutrophication

No.Action None None

c. Short-Term and Long-Term Pollution Impacts Among Alternatives.
With the exception of the No Action alternative, both of the alter-
natives will create short-term noise and air pollution during con-
struction (Table 11-6). Erosion and sedimentation will also be a
short-term impact of construction with all of the alternatives except
No Action. Sludge, from the water treatment plant will be the major
long-term impact that would result from the Red River alternative.
An estimated five tons of processed sludge per day must be disposed
of in an acceptable lagoon or sanitary landfill. (Based on a treat-
ment plant capable of treating 5.57 mgd an estimated 60,000 gpd at
approximately two percent concentration will be produced.) These
projections are based on data receiT'd from Bossier City, Louisiana,
where Red River is treated and used. Pipeline right-of-way maintenance
(cutting and spraying) will be required for both the Red River and the
Grand Bayou alternatives. Red River alternative involves 10+ miles of
force main while Grand Bayou reservoir involves 5+ miles of force main.
Noise, air, solid waste, and water pollution, as well as erosion and
sedimentation, are long-term effects of the proposed reservoir. The
No Action alternative will have no long-term pollution impact upon the
environment.

11-16
(1



3 TABLE 11-6

SHORT-TERM AND LONG-TERM
POLLUTION IMPACTS AMONG ALTERNATIVES

ALTERNATIVE SHORT-TERM LONG-TEM

Red River Noise, air, sedimentation Water treatment pro-
and erosion from construc- cess sludge disposal
tion pipeline right-of

maintenance

Grand Bayou Noise, air, sedimentation Noise, air, sedimen-
and erosion from con- tation and erosion,
struction solid waste, and

water pollution from
induced recreation
development, pipe-
line right-of-way
maintenance.,

No Action None None

d. Transporation and Transmission System Modifications
Alternatives. The Grand Bayou Reservoir alternative will require the
most extensive modifications. During construction of the reservoir,
two roads and seven bridges would require new structures; one-20"
products and one-14" products pipelines would require weighting or
realignment; and one electrical transmission powerline would require
relocation. The Red River alternative should not require modifica-
tion to any existing transportation or transmission system; however,
because a final site selection for this alternative has not been
made, modifications could be necessary. Table 11-7 is a sumary of
the modifications that would be required if any of the alternatives
were implemented.

e. Displacements of Households, Churches, and Cemeteries Amont
Alternatives. The only alternative which will cause a displacement is
Grand Bayou. Five households will be displaced as a result of the
proposed reservoir, if it is constructed (Table 11-8). No cemeteries
or churches will be displaced by the reservoir. No displacements are
expected for the Red River alternative since a pipeline can be routed
to minimize or delete the" impacts.

11-17
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f. Indirect Economic Benefits Among Alternatives. Construction
of a new reservoir on Grand Bayou would precipitate an increase In the
land value of lImediately surrounding areas. Land which is only
marginally attractive could become a prime site for homes and camp-
sites after construction of the reservoir.

TABLE ZT-8

DISPLAC34ENT OF HOUSEHOLDS.
CHURCHES AND CIDETERIES AMONG ALTERNATIVES

Alternative Households Churches Cemeteries

Red River None None None

Grand Bayou Five None None

No Action None None None

Documentation showing the increase in surrounding land value
caused by reservoir construction in several areas is provided in
Section 4.02-a. (5).

g. Archeological/Cultural Impacts Among Alternatives. Direct and
indirect impacts among the three alternatives are shown in Table 11-9.
No direct impacts are listed for the pipeline route because the route
has not been specifically located yet. Once the corridor is chosen,
a full archeological analysis will be made and appropriate actions taken.

TABLE 11-9

NUMBER OF KNOWN ARCEOLOGICAL SITES AMONG
ALTERNATIVES THAT WILL BE DIRECTLY OR

INDIRECTLY IWPACTED

Alternative Direct Indirect

Red River None Some possible

Grand Bayou 23 9

N No Action None Nose

11-19
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2.04 COMBINATION OF ALTERTIVES

The two alternatives under consideration, withdrawal of water
from Red River and construction of a reservoir on Grand Bayou, are
each capable of supplying the total projected water demand. Thus
the combination of these alternatives ts not necessary to meet the
water supply requirements.

The combination of alternatives is sometimes desirable for other
reasons. In this particular situation, however, each of the alter-
natives is essentially a project In itself. Although a combination
of the two projects may reduce the required size of the proposed
reservoir, the cost and enviromental impact of a combined project
-would be greatly increased. Refer to Section 2.01-a.(8) for addi-
tional discussion of the combination of alternatives.

0
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SECTION III

AFFECTED ENVIRONMENT

3.01 GENERAL DESCRIPTION

a. Geographic Location (Refer to Plate 11-3). Red River Parish
is located in northwest Louisiana. The parish seat and largest popu-
lated municipality is the Town of Coushatta (1970 population, 1,429).
The parish's population (1970 population, 9,226) is classified as rural
by the U.S. Census. The parish is bound by DeSoto Parish to the vest;
Caddo, Bossier, and Bienville Parishes to the north and northeast; and
Natchitoches Parish to the south and southeast. Two bayous, Bayou
Pierre and Black Lake Bayou, form the respective western and eastern
boundaries. The Red River crosses the parish from northwest to south-
east. If the Grand Bayou alternative is selected the service area, as
far as domestic use of water is concerned, represents the portion of
Red River Parish located on the east aidf of Red River.

3.02 GEOLOGICAL ELEMENTS

a. Regional Geology. Red River Parish lies in the northwestern
portion of Louisiana and is part of the Gulf Coastal Plain Province.
Red River Parish is bordered on the west by Bayou Pierre which runs
the entire length of the parish in a north-south direction. Black Lake
Bayou forms the eastern border of Red River Parish with Natchitoches
Parish. A line approximately 320 15' N. latitude forms the northern
border with Caddo, Bossier and Bienville Parishes. The southern
boundary is formed by Bayous Pierre and Lumbro. The Red River flows
the entire length of the parish. The alluvial plain of the Red River
is a major geological entity of the parish. Grand Bayou drains approxi-
mately III square miles (about 27 percent) of the total area of Red River
Parish. Black Lake Bayou drains approximately 75 square miles in Red
River Parish (about 18 percent of the total area of the parish). The
Red River is the drainage outlet for the remaining area of the parish.
The southeasterly flow of these major streams is effected by the Sabin
Uplift, a domed structural feature centered in the southern part of
Caddo Parish. The dome is approximately 80 miles long and 65 miles
wide (Murray, 1948).

b. Loca CeGology.

(1) Physiography. Three distinct topographic provinces are
found in Ped River Parish. The first is the alluvial valley or flood-
plain areas adjoining the Red River, Grand Bayou, and Black Lake Bayou
drainage network. The Prairie Terrace surface is a second topographic
province which is primarily situated adjacent to the floodplains of the

r f
111-1



major streams. The "hills area" is a third province which consists of
terrace uplands and tertiary uplands (Murray, 1948).

(2) Soils. Eleven (11) soil associations exist within the
study area. These eleven associations are divided into two major cate-
gories based on location and topography: (1) the soils of the Red River
alluvial plain and (2) the soils of the upland drainages. Two subdivi-
sions are further derived from the upland soils. These are (1) the
nearly level to gently sloping soils and (2) the gently sloping to
soderatelv sloping soils. Table 111-1 lists the eleven soil associations
and a description of their respective surface and subsurface soils. The
surface soils within the study area vary in color from red to yellowish
brown and in texture from loams to clays. The thickness of the surface
soils vary from three to eleven inches. The subsurface soils of the area
are very similar to the surface soils in color and texture; however, the
thickness of the subsurface soils vary from eight inches to thirty inches.
The soil associations of Red River Parish are shown in Plate 111-1.
Plate 111-2 represents the soil associations of the Grand Bayou area.

3.03 HYDROLOGIC ELEMENTS

a. General Hydrology. The study area encompasses a portion of the
Red River drainage basin. Black Lake Bayou and Grand Bayou, both of
which flow into Black Lake, are tributaries of the Red River. The drain-
age areas for Black Lake Bayou and Grand Bayou are 908.34 and 135.84
square miles respectively. The basin area for Black Lake Bayou includes
Black Lake, while the area for Grand Bayou is at Black Lake. The drainage
area of the Red River at the mouth of Saline Bayou (drainage from Black
Lake) is 65,933.86 square miles. This area includes Grand Bayou and
Black Lake Bayou (Slos, 1971).

b. Hydrology of Prolect Area.

(1) Climatic Characteristics. Climate of Red River Parish ts
htmid subtropical. Maritime tropical air msses from the Gulf of Meico
daminate the lengthy sumer season. Arctic or Interior air masses are
frequent during the winter. The average annual teprature t 650F, with
a low average daily temperature of 47°F In January and a high average
daily teprature of 8 2OF In August. The average length of the freeze-
free season is 240 days. Average annual precipitation Is 45 inche per
year. Most pr-cipitation occurs as rain; however, light &no occurs.
Peak precipitation, generally associated with cold front activity, occurs
in the winter months and low precipitation occurs in June and August
(U.S. Army, 1975).

111-2

Ur -



3
S

0
.4 1 .3 - 0

- .3 1 ~

- .~ S02~U.1 0

(4 50 - 44

- 0 0 0 4~ £ *~ *~

00 *33 .4 0

11 ~ 5 02 0.

- *0 
0 ~

0 0 

.4

.3 -4 -41-4 ~ B *~-

.0 020 00 -

.4 0 4.0 .3
02 ~ 3 ~0 ~UU ~ .0

0.. 0. 0. - 0W-0. ~ - a
.3 ~ 0 

U

.40. 0~0 - (3 0 4~ 0 (3 0 0 0 0 0 0.

0 4. 0. - 0 - - - 0 ~ .4

.444.0 0.004 0 .0 .0 0 0 0 ~ .0 6 0 0

-~ 0 - 0 0 0 0 0 -

~ - -4 0 U *0 0 - - - - - -. .2 0 - -

~ ~ 
- 0 ~ 

0 (4 0 
-.

4.00 ~ ~ 0 7. - ~ .Z ~ 0

- 5 - 4. 0. 4~ 4~ 0. p 0

I. .4 0 0 - 4J 0 -4

02 .0" .0 .. 0 .0 0 0 (0 4

.450 050 0 ~ u ~ 0

.4(424 .40-4 - .' 0. 0. 0. .M ~

~ I0o..0004.0 0 0 -0

0. .535 ~ -E

0 .0

0 U -c

* a ~ .44 00o - 0 0 0 -

-
0. 0 0 0 b. 44W

0 0 0 0 0. 0. 0. 0.

0 
0 ~ 0 0~

04 0. 55 5 .3 ~
0. * S - 4

0 
0 0 0

1~1 0 -- 0 0 0 0

5 
0.4.0.0.0 4. -. 4

~ if 00000 .. 4..4
-

,. 0. 0. .0 0~U0 
.3

0 44 0. ~ 0 4. 4. 4.

0. ~. ~ 4. 4.0
0 0

0011111 IZ~ZI~~A~ *
.4 3.3

.4 1 .4

.0 .0

0 0 
.. 4

- - 4. .! 0
.0 4. 0 0 -

'4 44 0 0 0 0 - - .00

44 44 .4 .4 4 . 0 ~

4.* ~* o * 1 .0

.4 4- - ~ 0 .4 .0 0 0 0. 0
247 --

.4 ~ .4 -

0 0 U .4

~ 0 ~ ~ 0 '0 1111:11 I
0 

-0

.4 0 0 
1

* 0.4 .4 '0 Ii ~
U 

00 -4 .3 -~

U ~ 
-

aaia~ ~jJ~ddS~(3 0.0 I~81213.4 
0.-4 0 (4 ~0 4.

* 
1-------------------- 4.

.4 *4 4 U~ .4 *4 .44 .0 (0 .5 0. 0 - 44 ~ ~ '0 3

111-3

-

-



1-4
1.4

U

.... ...

1114c

____________ r4c



-4

-- *:*.;..:.:.

... ......

111-5

..........



(2) Drainage Basin.

(a) Red River. The drainage basin of the Red River is
approximately 65,933.86 square miles at the mouth of Saline Bayou (Plate
111-3). Some of the major tributaries include Black Lake Bayou, Grand
Bayou, and Bayou Dorcheat. (Refer to Red River Waterway Louisiana,
Texas, Arkansas and Oklahoma, Desin Memorandum No. 15, Vol. 3, U.S.
Army Corps of Engineers, 1975, for further details of the drainage area
of the Red River.)

(b) Grand Bayou. Grand Bayou drains an ares of 135.84
square miles of which 11 square miles lie in Red River Parish (Plate
111-4). The channel length of Grand Bayou is approximately 40 miles
from its mouth, at Black Lake, to its headwaters in Bienville Parish.
Bayou Chicot, which drains 27.96 square miles, is the major tributary
of Grand Bayou. All other tributaries of Grand Bayou, most of which
are intermittent streams, drain an area of less than ten square miles.

(3) Water Quality.

(a) Red River. Table 111-2 is a listing of the important
water quality parameters tested by the Environmental Protection Agency.

"The quality of water on the Red River main stem below Denison
Dan has been described by various sources as highly variable
but generally poor, primarily because of high concentrations
of dissolved solids, chloride, total hardness, and fecal coli-
form .... Extensive treatment is required in Louisiana to make the
river water acceptable for use by public water supply systems
and industrial use. Because of salinity hazards in this reach,
the river is also a poor source of irrigation water."

(Refer to Red River Waterway Louisiana. Texas. Arkansas and Oklahoma
Desinm Memorandum No. 15, Vol. III, p. 196, U.S. Army Corps of Engineers,
1975, for further details on water quality of the Red River.)

(b) Grand Bayou. Grand Bayou generally has a good quality
water. The amount of pesticides found in the stream are all less than
the criteria as set forth by the EPA for safe drinking water. During the
low flouvs in sumer mouths, total coliform counts increase, and dissolved
oxygen decreases. The low dissolved oxygen levels in Grand Bayou shown
in Table 111-2 are due to the low flow at the time of sampling. The total
coliform probably is a result of the numerous warm blooded animals that
come to drink water from the stream. No municipal effluent Is discharged
into Grand Bayou. Iron is a problem in Grand Bayou also, as it is in most
streams in north Louisiana. The high levels of iron are probably caused
by leaching from a poor grade iron ore that is abundant in the area
(Germany, 1979). Table 111-2 compares the water quality of Grand Bayou
with that of the lad River alternative.

111-6 L)
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I TABLE 111-2

WATER QUALITY, RED RIVER AND GRAND BAYOU

RED GRAND
RIVER BAYOU STAI DARD/

PARAMETER @ COUSHATTA @ COUSHATTA IUNITS
Maximum Minimum Maximum Minimum

Biological Oxygen Demand 8.8 0.3 6.7 0.0 mg/i

Chemical Oxygen Demand 116.0 0.0 63.0 39.0 mg/l

Dissolved Oxygen 13.0 5.4 8.4 3.3 mg/l

Fecal Coliform 38,000.0 62.0 200.0 80.0 No/100ml

Total Dissolved Solids 696.0 96.0 88.0 61.0 500.0 mg/l

Turbi -Ity 260.0 10.0 20.0 4.0 5 JTU

Color 500.0 5.0 100.0 15.0 15 Units

Temperature 31.0 3.5 27.0 11.1 oc

Conductivity @ 250 C 1260.0 153.0 182.0 84.0 umhos

pH 8.4 6.6 7.1 6.0 units

Total Hardness as CaCO3  300.0 60.0 38.0 16.0 mg/l

Total Nitrogen 1.6 0.54 2.3 0.88 mg/l

Total KJeldahl 1.5 0.44 2.2 0.75 mg/1

Total Phosphates 44.0 0.04 0.13 0.06 mg/1

Total Calcium 68.0 28.0 10.0* 4.4* mg/l

Total Magnesium 19.0 7.4 4.5* 1.2* mg/l

Total Sodium 88.0 22.0 25.0* 8.2* mg/l

Total Potassium 6.0 3.4 6.0* 1.9* mg/l

Chloride 230.0 11.0 40.0 5.0 250.0 mg/i

Total Sul,.ate 120.0 9.8 15.0 0.8 250.0 mg/l

Fluoride 0.4 0.0 0.2 0.1 0.7 mg/l
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TABLE 111-2

WATER QUALITY,* RED RIVER AND GRAND BAYOU

(Continued)

RED GRAND
RIVER BAYOU STANDARD/

PARAMETER @ COUSPATTA @ COUSHATTA UNITS
Maximum 1 Minimum Maximum Minimum _____

Total Nitrate 1.8 0. 0.5 0.2 45.0 mg/i

Total Arsenic 22.0 0.0 +.O* +.O* 50.0 ug/h

Total Cadmium 5.0 0.0 1.0* 1.0* 10.0 ug/h

Total Chromium 30.0 0.0 0* 0* 50.0 ug/l

Diss. Copper 0.0 0.0 5.0 4.0 1000.0 ug/h

Total Iron 30,000.0 370.0 920.0* 870.0* 300.0 ug/l

Total Lead 61.0 0.0 - - 50.0 ug/l

Total Strontium 190.0 160.0 300.0* 230.0* ug/h

Total Zinc 150.0 5.0 30.0* 10.0* 5000.0 ug/h

Total Mercury 0.7 0.0 0.1* 0.0* 2.0 ug/l

* * Indicates Dissolved not Total, Limits.

Source: EPA STORET information.



(4) Staes and Flows.

(a) Red liver. The Red River is one of the major streass
in Louisiana. It has a drainage area of 65,933.96 square miles at the
mouth of Saline Bayou. 1ven though the Red River drains a large area,
It still becomes quite shallow during the late sumer months. (Refer
to the Red River Watarwy Louisiana. Texas. Arkansas and Oklahoma,
Demn Ne.morandum No. 15, U.S. Army Corps of Engineers, 1975, for
further details.)

(b) Grand Bayou. The fler- if Grand Bayou is highly
variable. The basin is normally inut6.' for extended periods of
time during the late winter or early s, .4g months. On the other hand
during the mid and late summer onths t. . flow on Grand Bayou drops to
near zero. The average discharge for a 21 year period is 65,600 acre
feet per year (USDI, 1977). Table 111-3 is a listing of the flow on
Grand Bayou for the twenty-one year period.

(5) Pool and Flow Level Regulations.

(a) Red River. The Red River Waterway project will
require stabilization of the stream. A lock and dam system will be
constructed as part of the navigational project. In order to maintain
the Red River in a navigable state, the pool elevation will be main-
tained at an elevation of 115-120' MSL. A final elevation will be
determined at a later date. (For further details refer to Final
Supplement No. 1 to the Final Environmental Statement, Red River
Waterway, Louisiana, Texas, Arkansas. and Oklahoma, and Related
Projects; Mississippi River to Shreveport, Louisiana, Reach; U.S.
Army Engineer District, New Orleans, Louisiana, February, 1977.) The
navigation pool elevations being considered at Coushatta are 115 and
120 feet above mean sea level which will provide a 20-30 foot depth.
(For further detail refer to sheet 113 of the 1967-69 hydrographic
survey of the Red River.)

(b) Grand Bayou. There are so pool or flow level reu-
lations for Grand Bayou.

(6) Natural and Scenic Streams. Several paramters such as
wilderness, recreation, archeological, and botanical qualities are used
by the Louisiana Department of Wildlife and Fiberies to evaluate a
stream to be included in the natural and scenic streems system. Cha-
nelization, clearing and snagging, chml rsaligSmest, and rservoir
construction are absolutely prohibited on amy stream elasaified as a
natural and scenic stream (Louisiana Depertmeat of Wildlife and Fisheries,
1973). Grand Bayou and Red River are st listed ea atural and scenic
streams.
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3.04 BIOLOGICAL ENVIRONMENT
~a. Botanical.

(1) Red River. The terrestrial and aquatic vegetation 6f the

Red River Valley has been described in a report entitled Red River
Waterway, Louisiana, Texas, Arkansas and Oklahoma, Design Memorandum
No. 15, (U.S. Army Corps of Enginers, 1975, Vol. 6). This is an ex-

tensive study which describes the different habitat comunities that

occur along the Red River and their importance to wildlife.

(2) Grand Bayou. The study area is located in the north-
western portion of the state which Brown (1945) describes as having two
major tree regions: (1) the "Bottomland Hardwoods and Cypress Region"
and (2) the "Shortleaf Pine-Oak-Hickory Region" (See Plate 111-5).
These regions are classified as such due to the general distribution of
vegetation, which is determined by several environmental factors such as
topography, rainfall, and soils. (See Plate 111-6 for habitat areas
and Appendix C for Vegetational Species of Grand Bayou.)

(a) Bottomland Hardwoods. The hardwood comunities are
found within the boundaries of the floodplains of the streams that occur
in the study area. The soils in these areas are mainly used for wood-
lands and consist of a dark, grayish brown silt loam. The soils and
topography combine to produce two major habitats within the bottonland
hardwoods: (1) the wet bottomland hardwoods and (2) the dry bottomland
hardwoods.

1. Wet Bottomland Hardwoods. Wetlands in the Grand
Bayou area comprise a total of 1393 acres and are found within the study
area as swamps, intermittent stream channels and the normal high water
flood plain. The soils found within the wet bottomland hardwood regions
are nearly level, poorly drained, and frequently flooded. The surface
layer is dark grayish brown silt lom about three inches thick (USDA,
1976). Common overstory species are overcup oak (Ouerous lyrate),
Drummond red maple (Acer rubrum), and tupelogum (Nyaaa aquatic.). These
species produce a medium to sparse canopy. Along the swamps and natural
levees bald cypress ('axodium distlchlum), green ash (Fraxinua penuaala-
vanica), and hornbeam (Carpinus caroliniana) are also abundant. The
understory consist of a diversity of shrubs, vines, and herbs. The
common understory and ground cover species are green hawthorn (Crataogus
viridig), wild azalea (Rhododendron canescens), lizardtail (Sauzrure
ceraus), spiderwort (!'radeacanti. app.), and greenbriar (Sailax app.).

2. Dry lottouland Hardwoods. These areas are found
41 in the upper regions of the basin on soils which are more readily drained

due to the slightly higher elevation and better soil composition. The
common species forming the overstory canopy include water oak (Quercus
nig'ra), willow oak (Ouercus phelloa), sweet guin (Liquidambar setracifla),
and e s (Ulimos app.). Flowering dogwood (Cornaus florida), silverbell
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(Ralesia carolina), parsley hawthorn (Crataegus marhallii), and
I huckleberry (Vaccinium app.) are common species of the woody understory.

Herbaceous species and vines common to the community are violets (viola
roaacea), partridge berry (Nitchalla zepen), bulb bittercress (Cardamlne
bulbosa), poison ivy (hus radicans), and muscadine (itis rotundifolia).

(b) Uplands. The uplands within the study area are in the
region described by Brown (1945) as the "shortleaf pine-oak-hickory
region". The soils of the uplands within the study area vary from a very
fine sandy loam with a clayey subsoil, to a fine yellowish-red sandy loam
which is loamy throughout (USDA, 197b). The shortleaf pines within the
study area have been cut out and replaced with slash pine (Pinus ellotti)
and loblolly pine (Pinus taeda) or with agricultural lands. The uplands
are the best timber producing community that is found within the study
area.

1. Pine-Hardwoods. These regions are located mostly
above the normal floodplain. The topography of these communities varies
from a gentle rolling slope to an abrupt escarpment, especially along
the southern or western edge of the study area. The overstory canopy
is medium to dense and consists of loblolly pine (Pinus taeda), slash
pine (Pinus elliottii), water oak (Ouercus nigra), post oak (Quercus
stellata), mockernut hickory (Carya tomentosa), and cow oak (Quer us
michauxii). Herbaceous plants found in this habitat type include wake
robin (Trillium sessile), and dewberry (Rubus app.), huckleberry
(Vaccinium app.), Mexican plum (Prunus exicana), greenbriar (Siilax supp.),
arrowood (Viburnum app.), yellow jessamine (Gelsemium sempervirens), and
horsesugar (Symplocos tinctoria) are common woody shrubs and vines which
make up the understory.

2. Aricultural. Few agricultural crops are culti-

vated within the study area. The majority of croplands are located west
of the Red River. Most of the agricultural land in the immediate project
area is used for pasture, much of which is unimproved pastureland.
Species common to this comimnity type include spiny thistle (Cirsium

horrIdulum), broomsedge (Andropoon virginiana), dichondra (Dichondra
carolinenis), rabbit tobacco (CGaphmlium obtusifolium), dogfennel
(Nupetori.m capillifollum), Dewberry (Rubus &pp.), goldenrod (Solidago
app.), and St. Augustine grass (Stenotaphrum seoundatum).

(c) Marshe. One small fresh water marsh (10 acres) is
found with the study area. The commity is located approximately two
miles upstream from the proposed dam site and approximately one lle
upstrem from Black Lak on Grand Bayou. The marsh Is nourished year
round with the periodic Inundation of Grand Bayou and with the several
springs located within the marsh. The plant species common to the com-
munty include marsh elder (Dccharis hal.imitolia), spike rush (Bflo-
cheria app.), soft rush (Janmu effuauz), smartwed (ftlzgoam app.),
and cattalls (ftph latifolia).

111-16
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(d) Phytoplankton. Whole water samples wire taken at

four sample sites to determine the phytoplankton commnities (Plate 111-7).
Temperature, pH, total dissolved solids, and dissolved oxygen were taken
at each site before the plankton samples were collected (Table 111-4).

The group of plankters more commonly represented was the green algae.
Six genera of green algae were found in the samples. The most comn
green algae were Spirogyra, Ulothriz, and mNcrospora. Common diatom
which were identified included Neloslra, Navicula, and Synedra. Oscil-
latoria and Anabeena were the two most common blue-green algae. The only
two desmids found were Closterium and Penium, Closterum being the more
abundant of the two. With the exception of two species of diatoms, all
of the plankters were recorded from at least 50 percent of the ample
sites (Table 111-5). Due to the abundance and diversity of the different
taxa, it seems that the primary productivity of Grand Bayou relies
heavily on the contribution of the phytoplankters.

b. Zoological.

(1) Red River. The zoological elements (terrestrial and
aquatic) of Red River have been identified in extensive surveys. Nar-
rative descriptions as well as tables of collection data of the zoolo-
gical elements appear in the Red River Waterway, Louisiana, Texas,
Arkansas, and Oklahoma, Design Memorandum No. 15, U.S. Army, 1975.

(2) Grand Bayou. Several environmental factors such as climate,
precipitation, topography, and soil composition affect the vegetative
cover types so that a numerous amount of ecosystems are formed. These
various ecosystems, in turn, affect the wildlife populations. In con-
junction with the natural phenomena is man's practice in land use, which
also aids in producing variations in the ecosystems. The terrestrial
wildlife populations within the study area consist of five groups of
invertebrates and vertebrates: insects, mammals, birds, amphibians,
and reptiles. On site observations and museum research records 44
mammals (10 furbearers, 5 game species, 29 non-game species), 56
reptiles (15 turtles, 9 lizards, 32 snakes), 23 amphibians (14 frogs
and toads, 9 salamanders), 152 birds (4 waterfowl, 5 upland gm species,
and 143 non-game species.

(a) Terrestrial.

1. Game and Fur Animals. Since the mid 1900's
Louisiana has been the nation's leading fur producing state, with most
seasons averaging near 40 percent of the total United States wild fur
production (O'Neil, 1977). In the six year period of 1971-1977,
Louisiana averaged $12,247,763 for the sale of pelts alone. The sale of
trapping, buying, and dealing licenses has also created a steady income
in recent years. A total of ten furbearers are known or presumed to be
found within the study area. The nutria, the primary fur source minse
1961 (Lowery, 1974b), is presumed to live within the basin; however, no
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reliable record or sighting has been found of the nutria within the study
area. The secondary fur producer, the cooe makrat, does not occur
within the project area. Other furbearers which have been recorded or
sighted within the study area include the Virginia opossum, American
beaver, red fox, northern raccoon, striped skunk, and bobcat. The North
American mink and Nearctic river otter are both presumed to occur within
the project areas but were not recorded In the field and museum surveys.
Depending upon the vegetative cover types and deesties of cover, five
game species of manmals are known to occur within the study area in
varying population densities. The gray squirrel, swamp rabbit, and
white-tailed deer prefer the bottomland hardwoods. The uplands are
generally preferred by the fox squirrel and eastern cottontail. The
cottontail is especially fond of the dense forest edges along the
agricultural pasturelands of the uplands. The fox squirrel requires
the pine-hardwood ridges which offer a more open understory than does
the bottomland hardwoods. By far the primary big game animal is the
white-tailed deer. The most popular small game manmal is the gray
squirrel. Due to the abundance of rabbits, they represent a hunting
quotient of similar magnitude as that of the gray squirrel. The sale
of sporting goods and hunting licenses represents an enormous monetary
input for the state's economy. Aside from the income these animals
create from hunting expenditure, they provide certain aesthetic value
for nonconsumptive recreation such as nature walks, painting, and
mature photc raphy.

2. Non-Game Mamnals. Non-Same maimals do not re-
present any direct monetary input into the state's economy. They do
provide nonconsumptive recreational activities such as photography, so
that aesthetic value is associated with many of the non-game species.
More importantly, many of the non-game species are a direct link within
the food chain of other species and could affect the economy of the
state. The most connon group of non-game species found within the area
comprise the Order Rodentia. These include the cricetid rate and mice,
the Old World rats and mice, and the Plains-pocket Gopher. The house
mouse (Mus musculus), roof rat (Ratus rattus), Eastern wood rat (Meotost
floridana), Pulvous harvest mouse (Relthrodontomys fulvescens), and
Plains-pocket gopher (Geotr bursarlus) are the only rodents which have
been sighted or recorded within the area and adjacent lands within Red
River Parish. The red bat (LAsiuzus borealis), nine-banded armadillo
(Masjpus sovemainctus), and short-tailed shrew (M rne brevicauda) are
the only other non-Sam msmals which have been recorded as oocurring
within Red River Parish. Other cmeon non-Same mamals presumed to
occur within the area include the Eastern mole, Eastern pipletrelle,
evening bat, Rafinesque's big-eared bat, Eastern harvest mouse, white-
footed mouse, Rispid cotton rat, and eoyote (Lowery, 1974b).

3. Game Birds

a. Resident. The only resident game birds found
within the study area are the bobwhite and wild turkey. The project Is
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"I
located within the region of the stte in which turkey hunting 1s al-
lowed. (Louisiana Department of Wildlife & Fisheries, 1979) However,
the bobwhite is considered the primary resident game bird. The bobwhite
is very comeon along undisturbed fence rows, unimproved pastures, and in
the pine-hardwood ridges which provide oak smat for food. Some wood ducks
and mourning doves set up resident populations but are still considered
migratory under the federal classification.

b. Miratory. Two basic groups of migratory
game birds occur within the study area. These groups include the upland
game birds and the waterfowl. Depending upon the habitat, either group
can be found in abundance.

i. Upland Species. American woodcock,
comon snipe, and mourning doves are the game species associated with
the uplands. The bottomland hardwoods are preferred by the woodcock
and snipe due to the moist soils found in this region. These two
species are not actively hunted, and thus represent only a small por-
tion of consumptive recreation. However, woodcock and snipe are occa-
sionally taken incidental to quail hunting. The mourning dove is the
most popular upland migratory game bird. They are quite common in open
agricultural fields which are surrounded by trees and provide an ade-
quate water supply.

ii. Waterfowl Species. Woodducks are the
most common waterfowl species located within the study area. The wood-
duck prefers the flooded hardwood bottomland which offers a medium
canopy, and plenty of acorns and nesting cavities. Mallards and blue-
winged teals were the only other dabbling ducks recorded in the field
survey. These two species wore found in the beaver ponds that were
relatively open. Migrating blue geese ware recorded over the study
area; however, the basin does not provide the habitat required for geese
to land and rest or feed. Som rails and gallinulas are presumed to
occur along the edges of the beaver ponds (Lowery, 1974a).

4. IMo-Gme Birds. A total of 143 non-gme bird
species occur within the study area. None of the non-game species
directly affect the state's economy; however, many of these species are
direct and important links in the food chain of other species of animals
which could provide som monetary input. Also, these non-game species
provide an aesthetic and scientific value in the areas of bird watching,
nature photography, and research. Comon herons found n or near the
wetlands include the greet blue heron, common egret, sanovy egret, little
blue hero., green heros, and yellow crmmed-night heron. The cattle
egret frequents open fields where they food upon insects stirred up by
the cattle. Woodpeckers comeonly found are the pileated, red-bellied,
red-headed, downy, and hairy woodpeckers. Yellow-bellied sapsucker and
comon flicker are other woodpeckers found, but are not as comms, within
the study area. The red-tailed hawk, red-shouldered hak, and
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* broad-winged hawk are common rpptors which frequent rie area. The
barred owl is another common bird of prey. Common insectivorous birds
include the Eastern kingbird, blue-gray gatcatcher, ruby-crowned king-
let and great crested flycatcher. Other passerine birds which frequent
the study area include the blue Jay, common crow, Carolina chickadee,
tufted titmouse, Northern mockingbird, brown thrasher, cedar waxwing,
white-eyed and red-eyed vireos, yellow-breasted chat, American redstart,
Eastern meadowlark, red-winged blackbird, common grackle, summer tanager,
indigo and painted buntings, field and white-throated sparrows, cardinal,
and the prothonotary, Northern parula, common yellowthroat, yellow-
throated, and hooded warblers.

5. Reptiles and Amphibians. A total of 65 reptile
and amphibian species are known to occur within the study area. An additional
fourteen reptiles and one amphibian are anticipated to occur in the
basin. The Western cottonmouth (Agklstrodon pisclvorous) and the
Southern copperhead (Agkistrodon contortrix contortrix) were frequently
observed during field studies in the basin. The most common water snake
observed was the broad-banded water snake (Natrix fasciata confluens).
Other Colubrids frequently recorded were the Texas rat snake (Slaphe
obsoleta lindeimeri), the rough green snake (Opheodrys aestivus), and
the speckled kingsnake (Lampropeltis getulus holbrooki). Another reptile
which was one of the more common of the herptiles in the area, is the
three-toed box turtle (Terrapene carolina trlunguls). The ground skink
(uameces laterale) was another common reptilian resident of the basin.
Frogs and toads which commonly occurred within the project area were the
bronze frog (Rana clamltans), bullfrog (nina catesbeiana), and Fowler's
toad (Bufo voodhouaei fowleri). The marbled salamander (Ambyatom
opacum) was the most frequently recorded salamander. (Appendix F.)

6. Insects. By occupying every available niche,
the insects have become the most common group of animals to be found in
the area. The orders represented in the study ranged from the primitive
Collembola to the Lepidoptera and Coleoptera. Most numerous of the in-
sects were the mosquitoes. Butterflies and moths of the order Lepidop-
tera were also abundant as were the beetles of the order Coleoptera.
Along the streams, representatives of the orders Odonata (dragonflies
and damselflies) and Ephemeroptera (mayflies) were frequently observed.
Some insects are considered pests to agricultural crops and thus repro-
sent an enormous potential loss to the state's economy. However, other
insects also effect the economy by being predacious upon these pests
and thus alleviating some of the agronomic problems. Also these and
other insects play a vital role in the food chain of other animals.

(b) Aquatic.

1. Fishes. Fish samples were taken at an accessible
point where each transact crossed the Grand Bayou (Refer to Appendix A,
Methodology). A total of three, thirty foot drags with a twenty foot
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seine vere made at each point. The seine had a nosh size of .16 ca.
Bluegill (Lepouia uaczoch~rua) proved to be the most abundant fish
species. Other sunfishes that were very comma Included the redear
(Lepomisaducralophus) , longear (Lepomia usga.Zotis ), and vermouth
(L-epoais guloaua).- The grass pickerel (Esox americanus ver.Lculatua),
and pirate perch (Aphredoderus aaysnua) and the mosquitofish (Gambusla
affinis) were other fishes frequently collected. Table 111-6 lists the
fish that were collected and the locations of the samples taken.* Other
fish known or presumed to be found within the study area are listed in
Appendix 'C, Fishes.

2. Zoolankton. Zooplankton samples were taken at
four (4) sample sites with a standard plankton net (Plate 111-7). Three
three-minute drags were made at each site. The sooplenkters proved to
be highly diversified and abundant.* The most common texan was the larvae
of the culicid mosquitoes (Table 111-7). Other common arthropods Include
representatives from the order Cladocera and Copepods. Daphnia and
Cyclops were the most abundant representatives of these two orders,
respectively. Nematodes were also well represented with a total of
eleven occurring at all four stations. iceratella end Lecans, were
rotifera co-sonly found. Difflugia and Vortlcellidae were frequently
identified protozoans representing the Classes Sarcodine and Ciliate,
respectively. Coelenterates were also represented with a total of four
Hydra app. These were probably scraped from their place of attachat
to enter as plankton. Most of the different taza occurred at fifty
percent or more of the stations (Table 111-7). Only two taxa, the
natodos and the culicid larvae, were found at all stations. This

abundance of mosquito larvae Indicates the slow, stagnant flow of the
stream which frequently occurs In this season. This rich plankton cm
mutnity should create a great contribution to the primary productivity
of the stream. None of the zooplankters provide a direct monetary Input
for the economy; hovever, they represent a vital link In the food chain
of organisms, and this could affect the economy.

J. Benthic Invertebrates. The beathic macroscopic
Invertebrates samples were taken at four locations (three samles at
ech site) along the Grand Bayou (Plate 111-7). Each samle area was

approximately 1/25 of a square mater In aso and each sample was washed
using a sieve with a mash aso of .039 inches (one millimeter). Samples
identified comprised three phyla: Arthropod&, hnnelida, and Nollusa
(Table 111-8). The class Insect& of the phylum Arthropoda was the most
camonly found benthic organism. ChLroommu ap. (order Diptera) and

Co pet omus ap. (order Coleoptera) were the two most comma representatives
of Insects which were found during the ampling period. Annelids which
were commonly found to occur within the study ares Include leeches of
the class 8irudinee and mmers of the families Lumriculdas and
Naididee of the class Oligocheeta. Ovily three genera of mollusks were
represented In the samples. These three were Sphsazum, Ebsoul lam
Auodota. The soils of the Grand Bayou are woetly Stay *it loam which
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should be a good habitat for benthic organisms. However, the Grand
Bayou is dry at certain times of the year (Table 1Z-3). Therefore,
the habitat is restricted and in turn, populations are limited. Table
111-8 lists the benthic organisms that were recorded in the survey.

4. Efibenthic Invertebrates. The epibenthic orga-
nisms were recorded during the fish studies Incorporating the sam
methodology that was used for the fish samples. As was mentioned
above, the soils of the stream channel are primarily composed of a
gray, silty loam. This soil condition and the detritus produced from
the dense overstory, provides a fairly adequate habitat for the crus-
taceans, especially crawfish. The only two groups of crustaceans en-
countered during the field surveys were the crawfish of the family
Astacidae and the freshwater shrimp of the family Palaemonidae. The
shrimp were collected only In flooded areas with herbaceous plants or
in areas which had stands of aquatic herbaceous plants. The crawfish
were Abundant in these areas also, but they were collected from the main
stream of the channel as well. The crawfish family Astacidae was re-
presented by the genera Procambarus and Ozronectes. Representatives of
the genus Cambarus were not collected; however, this is a comon genus
and thus does probably occur within the study area. No gastropods were
collected, although members of several families, especially Ammocolidae
and Planorbidae, are presumed to exist within the study area (U.S. Army,
1975).

c. Public Hunting Areas. There is only one wildlife management
area located near the study area owned or leased by the State of Louisiana.
This area Is known as the Loggy Bayou Wildlife Management area and Is
approximately 12 miles north of Coushatta in Bossier Parish. The Loggy
Bayou area has a total of 3,699 acres that are open to the public for
hunting. Several species that abound in the area include deer, quail,
doves, rabbits, squirrels, and ducks (Brunett and Wills, 1978). The
Northwest Fish and Game Preserve is located in Natchitoches Parish near
Black Lake. This preserve is governed by the Northwest Fish and Game
Preserve Commission. The Comission follows the laws and reccmendations
as set aside by the Louisiana Department of Wildlife and Fisheries.
International Paper Company and other private timber companies own appro-
ximately 38,549 acres in Red River Parish alone (Burns, 1975), upon which
hunting is allowed.

d. Rare and/or Endane red Animal Species. The Bureau of Sport
Fisheries and Wildlife in March, 1973, published the Threatened Wildlife
of the United States, commonly called the 'Ved Book". This publication
listed those species which the agency considered to be "so few in nmber
or so threatened by present circmstances, as to be in danger of extinc-
tion." The status of the species which are considered to be emiagered
was listed le the Federal Resister. This list, complied by the U.S.
Department of the Interior, is titled the "Elangered and Threatemed
Wldlife and Plants" and appeared n the Federal Reister in October, 1977.

C
111-29

------ - - --



(1) Reptiles.

(a) American Allator. The only reptile that Is con-
sidered by the federal goverment to be endangered which could possibly
occur within the study area is the American Alligator (Alligator missl-
ssippienais). However, populations of the alligator have shown a general
increase in recent years, and this has resulted in a delisting from the
endangered list in portions of south Louisiana. Only the young alligators
prefer heavily vegetated areas, while the adults and sub-adults prefer
the remote open bodies of water (O'Neil, 1977). A population of alliga-
tors probably does not exist in the area. No alligators were observed in
any of the field surveys.

(b) Louisiana Pine Snake. Although it is not considered
endangered or threatened, the Louisiana pine snake (Pituophia mlano-
leous ruthveni) is considered rare because of its limited numbers and
range (Ozarks Regional Comission, 1976). The study area is within the
limits of the snake's range; therefore, the populations of the Louisiana
pine snake could be influenced by any of the projects.

(2) Birds. Three birds are listed in the Federal Register
that may possibly occur within the study area. They are the Southern
bald eagle (Ulliaeetua le uocephaus leucocephalus), the red-cockaded
woodpecker (Dendrocopus borealls), and the ivory-billed woodpecker
(Caapeph1lus princlpalls).

(a) Southern Bald Eagle. The primary nesting sites in
Louisiana are located in the estuarine areas along the Gulf Coast.
Since fish is a favorite food, the bald eagle remains fairly close to,
and requires, a relatively large body of water. Some bald eagles mi-
grate north during late spring and smser (Lowery, 1974a). It would be
during this migration that an occurrence of the bald eagle within the
study area would be most probable; although none were recorded In any
of the field surveys.

(b) Red-Cockaded Woodpecker. Long-leaf pine forests are
preferred by the red-cockaded woodpecker, although it does occur in
other open old age pine forest (Lowery, 1974b). No records were made
during field surveys of sightings of the woodpecker. However, the red-
cockaded woodpecker is, 'nown to inhabit Caddo, Natchitoches, Grant,
and Rapid". Parishes," (U.S. Army, 1977a). Therefore, it t possible
that the red-cockaded woodpecker does occur in the pine-hardwood regions
along the edges of the study area.

(c) Ivoy-Billed Woodnecker. The ivor-billed woodpecker
(Camppdlus prirwpac l) is another species listed as endangered.
towever, it Is nam believed to be extinct. The last anthentic report
of the i or-billed woodpecker in Louisiana was in Nay, 1971. The
sighting wee south of U.S. Iighbay 90, at least 113 mlen from the study
area (Lowery, 1974a).
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(3) Masmals. The cougar (Fells corncolor) is the only endangered
mammal that could possibly occur within the study area. The range of the
red wolf (Canis rufus) originally included the study area; however, it
has since been extirpated throughout most of its former range, and now
small populations possibly exist only in extreme southwestern Louisiana
and southeastern Texas (Lowery, 1974b).

(a) Cougar. The original range of the cougar covered
nearly all of the United States and extended down into central America.
Due to heavy trapping and hunting, the cougar has now been extirpated
throughout most of its former range. The most extensive range in
Louisiana is believed to include the Mississippi River Valley and
the Upper Atchafalaya River Basin. However, some of the most recent
sightings in Louisiana were cited by the Corps of Engineers as follows:

On November 30, 1963, two Caddo Parish law enforcement officers
killed an adult cougar at Keithville, Louisiana, 13 miles south
of Shreveport. On March 3, 1972, a single sighting was made of
a cougar by Joe H. Murphy at Dorcheat Bayou near Sibley, Louisiana,
in Webster Parish (U.S. Army, 1975).

The Corps of Engineers cited two other authenticated observations that
were in other portions of the state. Considering the information re-
ferenced above, the possibility of the cougar occurring in the area does
definitely exist.

e. Rare and/or Endangered Plant Species. There is no official
record for endangered or threatened plants for Louisiana. The unoffi-
cial list, which appears in the Louisiana State Comprehensive Outdoor
Recreation Plan (1977), coincides with the species list of the Smith-
sonian Institute (1975). The only plant listed by both agencies that
could possibly be found within the study area is the snapdragon
(Agalinus caddoensls).

3.05 ARCHEOLOGICAL/HISTORICAL/CULTURAL

a. Red River. There is one known site along this alternative cor-
ridor. A systematic survey of this route has not been conducted, however,
so it is presently impossible to provide additional information on this
site or any possible new sites.

b. Grand Bayou. Twenty-three archeological sites are known within
the proposed Grand Bayou pool area and its perimeter. Tables 111-9 and
111-10 indicate the sites and their associated geological and vegetational

ofner. It can be seen that the Prairie Terrace and the Pine and Hardwood
zones offer the highest probability for site locations.
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£ TABLE 111-10

ARCHEOLOGICAL SITES WITHIN AND AROUND
THE PROPOSED GRAND BAYOU POOL

AND THEIR ASSOCIATED VEGETATION ZONES

(Based on a Sample Survey of the Proposed Project Area)

Site Pine and Dry Bottomland Wet Bottomland
Number Hardwoods Agriculture Hardwoods Hardwoods

16 RR 6 1  X
16 RR 64 X
16 RR 65 X
16 RR 66 X
16 RR 67 X
16 RR 68 X
16 RR 69 X
16 RR 70 x
16 RR 71 X
16 RR 72 X
16 RR 73 X
16 RR 74 X
16 RR 75 x
16 RR 76 X
16 RR 77 X
16 RR 78 X
16 RR 79 x
16 RR 80 X
16 RR 82 x
16 RR 85 x
16 RR 86 X
16 RR 87 x
16 RR 92 x

Total 13 6 4_0
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3.06 DEKOGRAPHIC ELEMENTS

a. Population of Red River Parish, 1930-1977. The 1980 Census is
not yet official, therefore, the latest official Census estimates for
the population of Red River Parish are for the year 1977. Previous
population projections do not take Into account the impact of three
major projects on Red River Parishes follows:

--construction of the Louisiana Worth-South Expressway (1-49),
which is scheduled to traverse Red River Parish in the decade
of the late 1980's or early 1990's.

-- development of a navigable Red River waterway, scheduled to
traverse Red River Parish, with completion dates established
for the mid to late 1980's.

--mining and processing of lignite coal in the officially desig-
nated "Energy Impact Area" of four parishes of which Red River
is centrally located. Activities associated with the lignite
coal are in early stages now. Mining and processing, and the
attendant economic and dgraphic impacts, will continue
through the 1980's, 1990's, and into the 21st century. In the
impact area are approximately one billion tons of lignite coal.

The Office of the Governor, State of Louisiana, submitted a report to
the U.S. Department of Energy in 1979 (Designation Report, Public Law
95-620: the Poverplant and Industrial Fuel Use Act of 1978, dated
June 30, 1979) which documented through the use of industry reports
that 5,445 new industrial jobs will be created by ten known industries
in the period from 1980-1986 (See Section 1). The report enumerated
only known industries with announced plans. When family members are
included in the estimates, an estimated 9,822 persons are expected to
populate the area by 1984 (According to a report issued to the Federal
Regional Council by Louisiana Governor David Treen in March of 1980).
That untitled report is available from the Office of the Governor.

These projections do not break down expected population increase
according to parishes, however. Instead the report concerns a four-
parish area: Red River, Natchitoches, Sabine, and DeSoto.

In his report, the Governor of Louisiana stated on page 4, "The
northwestern Louisiana Energy Triangle will be a boom area .... Because
of the large energy infrastructure that will be developed there, oppor-
tunities beyond the decade of 2020 will be for an extended energy center
which could utilize western coal and other energy sources including bio-
mass. This will be true because the utilities will have invested more
than $3 billion for plant construction. Unless technology changes
dramatically, those plants will have an extended life. The imediate
concern, however, is coping with the stress-strain relationships that
will be caused In the next ten years. Areas that will require special
attention are listed, In part, below: .... water systems."

I1
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The highest recorded population of Red River Parish occurred in
1930 (Table III-1). From 1930 through 1970, the population decreased.
Preliminary census estimates for 1977 indicate a slight increase in

population.

TABLE III-11

POPULATION OF RED RIVER PARISH,
LOUISIANA. 1930-1977

Year Population

1930 16,089
1940 15,881
1950 12,113
1960 9,978

1970 9,226
1977* 9,526

*Preliminary U.S. Census estimate.

SOURCE: Louisiana Almanac, 1970-1980
James Calhoun, Editor

b. Population Profile, 1970.

(1) Race. In 1950, the population of Red River Parish was

equally divided between whites and nonwhites. Since then the propor-

tion of whites has increased slightly, although the actual population

of whites and nonwhites has declined (Table 111-12).

.4
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TABLE 111-12

RACIAL COMPOSITION OF POPULATION IN
RED RIVER PARISH, LOUISIANA, 1950-1970

White Nonwhite
Year Number Percent Number Percent

1950 6,057 50.0 6,056 50.0
1960 5,232 52.4 4,746 47.6
1970 5,337 57.8 3,889 42.2

SOURCE: Statistical Profile of Red River Parish, 1973,
Public Affairs Research Council of Louisiana, Inc.
Baton Rouge, Louisiana

(2) Age and Sex. Females comprise a slightly larger pro-
portion of the population of Red River Parish than do males. The pro-
portion of persons 65 years of age and older has increased in the parish,
while the younger age category (under 18) has steadily decreased (Table
111-13).

TABLE 111-13

AGE AND SEX CHARACTERISTICS OF
RED RIVER PARISH. LOUISIANA, 1950-1970

NUMBER
YEAR MALE FEMALE

Under 18 to 65 and Under 18 to 65 and
18 64 over 18 64 over TOTAL

1950 2,597 2,833 534 2,535 3,097 517 12,113
1960 2,074 2,181 575 2,036 2,541 571 9,978
1970 1.759 2,043 562 1727 2,459 676 9.226

PERCENT

1950 21.4 23.4 4.4 20.9 25.6 4.3 I100.0
1960 20.8 21.9 5.8 20.4 25.5 5.7 100.1*
1970 19.1 22.1 6.1 18.7 26.7 7.3 100.0

*Does not total to 100.0 due to rounding. i
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SOURCE: Statistical Profile of Red River Parish, 1973,
Public Affairs Research Council of Louisiana, Inc.,
Baton Rouge, Louisiana.

(3) Population Projections. Available projections show a
continued decrease in the population of Red River Parish. Although
census estimates of population show a slight increase, other projections
show a continually declining population due to the fact that they were

based on historical data which were available in the 1970's. None of
the existing projections take into account the impact on population
expected as a result of lignite mining and processing, development of
the Red River waterway into a navigable body of water, and the construc-
tion of the Louisiana North-South Expressway (1-49). No new projections
are available which take into account these developments. In order to
take this growth into account a completely new set of projections are
required.

For the purposes of this report, using figures developed by the
Governor's Office indicating that 5,445 new industrial jobs will be
created in the four-parish Energy Impact Area and making the assumption
that for each job there will be a multiplying factor of three, it can
be projected that the area's population will increase by 16,335 (in-
cluding family members and support persons). What percentage of these
people will actually locate residential quarters in Red River Parish is
not known yet, although all the new major electricity generating plants
will be located in Red River Parish, according to industry sources,
specifically Cajun Electrical Cooperative, Central Louisiana Energy
Company, and Southwest Electric Power Company. If one-quarter of the
in-migrating population locate in Red River Parish, the population of
that parish will increase by more than 4,000 persons, a conservative
estimate, according to Coushatta Mayor Truman Crawford. Thus Table
111-14 includes four sets of existing projections and one set of new
projections which take into account the new population impacts.
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TABLE 111-14

POPULATION PROJECTIONS,
RED RIVER PARISH, LOUISIANA

YEAR PROJECTION

A I  A' A3  A4  A5

(6)
1970 9,226 9,226 9;226 9,226 9,226
1975 9,439 9,018 -- 8,743 9,439
1976 9,370 - - - 9,370
1985 -- 8.810 9,153 8,255 13.370

A - Estimates of the Louisiana Economy, Louisiana Tech University,
Ruston, Louisiana

A2  Projections to the Year 2000 of Louisiana Population and
Households. UNO. New Orleans, Segal, et al., 1976

A3 = Population Projections to 1980 and 1990, LSUNO, New Orleans;
Christou and Segal, 1973

A4 - Population Projections by Age, Race, and Sex for Louisiana and

its Parishes, 1970-1985, LSU, Baton Rouge; Burford and Murzyn, 1972

A5 - Column A1 plus 4,000, beginning in 1984, per para, 3 above

6 - Actual 1970 Census

3.07 ECONOMIC ELEMENTS

a. Employment. No official Census employment data is available
beyond 1970. In 1970, 2,715 residents of Red River Parish of a work
force of 2,945 (excludes military personnel) were employed. The unem-
ployment rate was 7.8 percent. The primary areas of employment were
in agriculture, forestry, fisheries, and manufacturing as are shown in
Table 111-15. These figures do not include existing and projected new
employment in the lignite-related mining and manufacturing areas.
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5TABLE 111-15

EMPLOYMENT BY MAJOR INDUSTRY
RED RIVER PARISH, LOUISIANA

Employed by 1950 1960 1970
Major Industry Number Percent Number Percent Number Percent

Total 3,345 100.0 2,552 100.0 2,715 100.0
Agriculture, forestry 1,886 56.4 652 25.6 340 12.5
& fisheries

Mining 50 1.5 56 2.2 67 2.5
Construction 160 4.8 270 10.6 240 8.8
Manufacturing 128 3.8 252 9.9 574 21.1
Railroad 56 1.7 23 0.9 28 1.0
Trucking service 13 0.4 12 0.5 22 0.8
Other transport 24 0.7 40 1.6 46 1.7
Comunications 10 0.3 12 0.5 13 0.5
Utilities & sanitary 31 0.9 29 1.1 34 1.2
Wholesale trade 27 0.8 51 2.0 108 4.0
Food & dairy 87 2.6 80 3.1 79 2.9
Eating & drinking 48 1.4 41 1.6 86 3.2
Other retail 175 5.2 244 9.6 183 6.7
Finance, ins. & real 24 0.7 42 1.6 24 0.9
estate
Business and repair 40 1.2 42 1.6 53 2.0
service

Private households 151 4.5 292 11.3 186 6.9
Other personal service 61 1.8 56 2.2 29 1.1
Entertainment 9 0.3 0 24 0.9
Hospitals 15 0.4 13 0.5 64 2.3
Education 167 5.0 160 6.3 206 7.6
Other prof. service 26 0.8 44 1.7 36 1.3
Public administration 74 2.2 109 4.3 72 2.7
Other 83 2.5 32 1.3 201 7.4

A SOURCE: Statistical Profile of Red River Parish, 1973,
Public Affairs Research Council of Louisiana, Inc.,
Baton Rouge.

1-
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b. Income. The median annual family income in Red River Parish was
$4,563 in 1969. The median income for Louisiana was $7,530. Forty
percent of the families reported income below the poverty level. The

median earnings for ales was $4,520; females hod a median of $1,804
(Table 111-16).

TABLE 111-16

MEDIAN EARNINGS OF SELECTED OCCUPATION GROUPS
RED RIVER PARISH, LOUISIANA, 1969

Male, Total $ 4,620

Professional, managers, & kindred 8,256

Craftsmen, foremen, & kindred 5,813
Operatives & kindred 4,647
Laborers, except farm 2,667

Female, Total 1,804

Clerical & kindred 3,000
Operatives, including transportation 2,238

SOURCE: Statistical Profile of Red River Parish, 1973
Public Affairs Research Council of Louisiana, Inc.
Baton Rouge

c. Agricultural and Forestry Production.

(1) Crops. Red River Parish had a total of 21,300 acres in the
production of five major crops. These crops include cotton, corn, soy-
beans, wheat, and sorghums. Soybeans account for the most acreage with
a total of 11,500 acres (Table 111-17).

1 4
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TABLE 111-17

S CROP YIELD AND PRODUCTION
RED RIVER PARISH, LOUISIANA, 1976

Crop Acreage Harvested Yield/Acre Production

Cotton 5,100 439.0 pounds 4,660 bales
Corn 1,100 55.0 bushels 60,500 bushels
Soybeans 11,500 29.0 bushels 334,000 bushels
Wheat 1,100 33.0 bushels 36,300 bushels
Sorihums 2,500 31.0 bushels 77,500 bushels

TOTAL 21,300

SOURCE: Agricultural Statistics for Louisiana, 1973-1976.
Lonnie L. Fielder, Jr. and Sam L. Guy, Louisiana
State University and Agricultural and Mechanical College.

(2) Timber and Pulpwood Production. During 1977 a total of
9,056,740 board feet of sawtimber and 45,021 cords of pine and hardwood
pulpwood were severed in Red River Parish. The estimated value of this
production was $1,038,358 (Table 111-18).

TABLE 111-18

TIMBER SEVERED AND ESTIMATED STUMPAGE VALUE
RED RIVER PARISH, 1977

Timber Stumpage

Species Severed Value ($)

tSavtimber
Cypress - -

Oak 990,176 39,607
Ash - -

Pine 7,035,890 703,589

C
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TABLE 111-18 (Cont'd)

Timber Stumpage
Species Severed Value ($)

ISavtimber (Cont'd)
Gus 116,245 4,650
Cottonwood 2,003 90

& Willow
Other Hardwoods 912,426 41,059

2Pulpwood

Pine 32,656.55 212,268
Hardwood 12,364.87 37,095

ISawtimber in board feet, Doyle scale.2pulpwood in standard cords.

SOURCE: "1977 Timber and Pulpwood Production in Louisiana",
Louisiana Department of Natural Resources,
Office of Forestry, 1978.

d. Sales Tax Revenue. The Red River Parish School Board collects
a one percent sales tax. These tax receipts provide a measure of eco-
nomic activity in the parish in that the actual average monthly tax
receipts from 1975 to 1978 increased from $15,016 to $25,123. When the
collection is adjusted to 1967 dollars, the amounts are $9,314 and
$12,858, respectively (Table 111-19). When a new public water supply
is developed for Red River Parish, coupled with expansion in the energy
sector, attendant economic activities will cause an increase in tax
receipts. The actual amount of future tax increases has not been pro-
jected and is not available for inclusion in this report.
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TABLE 111-19

AVERAGE MONTHLY SALES TAX RECEIPTS,
ACTUAL AND ADJUSTED TO 1967 DOLLARS

RED RIVER PARISH, LOUISIANA

Annual 2
Monthl Averae ($) 2 Percent Change

Year Actual' Adjusted Actual Adjusted

1975 15,016 9,314 - -
1976 17,782 10,429 18.42 11.97
1977 22,881 12,607 28.68 20.88
1978 25,123 12,858 9.80 1.99

SOURCE: Louisiana Business Review. Louisiana State University,
Division of Research, College of Business Administration.
1975-1978, Baton Rouge, Louisiana.

2 SUNBELT RESEARCH CORPORATION.

3.08 LAND USE

Red River Parish has a total of 253,203 acres. Of this total,
44 percent is used for agricultural purposes. Forested land comprises
approximately 50 percent of the parish. Sixty percent of the forested
land is considered evergreen forest, 22.6 percent is deciduous forest,
and 17.4 percent is mixed. The remaining six percent of the total area
is comprised of waterways, water bodies, and urban areas. Plate 111-8
represents the land use patterns of Red River Parish (Please refer to
Future Land Use, Red River Parish. 1978 for more details.)

The future land use of Red River Parish will be dramatically
changed after lignite mining begins in the mid-1980s. It is now pro-
jected that mining will occur in the western and northern portions of
the parish. It is also likely that a larger percentage of the land will
be devoted to industrial and urban purposes.

3.09 DEVELOPMENTS

a. Water Resources.

(1) Red River Nevisation. This project includes the construe-
tion and maintenance of a 9 by 2O foot navigation channel, with five
locks and dams and related bank stabilization, from the Mississippl
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River to Shreveport, Louisiana. Recreation is an integral part of the
project and facilities will be developed at lock and dam sites, at
selected sites along the navigation channel, and at oxbow lakes formed
by channel realignment. (Refer to Final Supplement No. 1 to the i
Environmental Statement, Red River Waterway, Louisiana, Texas, Arkansas,
and Oklahoma, and Related Projects; Mississippi River to Shreveport,
Louisiana Reach; U.S. Army Engineer District, New Orleans, Louisiana,
February, 1977, for further details.)

(2) Existing Reservoirs.

(a) Lake Bistineau. Lake Bistineau Is an impoundment of
Bayou Dorcheat in northwest Louisiana. The lake lies in three parishes
(Webster, Bossier, and Bienville). The earthfill dam was completed in
1935 and enlarged in 1951. The reservoir is used for flood control
and conservation. The dam contains a 1,200 foot concrete spillway
equipped with twelve adjustable gates and a fish ladder (USD1, 1978).

(b) Black Lake. Black Lake is a 13,500 acre reservoir
located approximately eighteen miles south of Coushatta in Natchito-
ches Parish, Louisiana. Construction was completed in 1934, but ad-
ditional work was done In 1949. The lake is divided into two distinct
sections by Louisiana Highway 9. The area west and north of Highway 9
is thickly populated with trees and other vegetation and is known as
Black Lake. The area to the east and south of the highway is primarily
open water and is known as Clear Lake. The reservoir is used primarily
for recreation (Stokes, 1971).

b. Railways. The Kansas City Southern Railway (KCS) and the
Texas Pacific Railway (TP) have trackage which roughly parallels the
Red River. Both railroads operate between Shreveport and Alexandria.
The KCS provides service on the east side of the Red River and TP
on the west side.

iK c. Airports. The Coushatta-Red River Parish airport is a general
aviation facility located 2.5 miles southeast of Coushatta. The runvay
is 5,000 feet long. Services and fuel are not available at the airport.

d. Highways. A total of seven state highways cross Red RiverParish. Two federal highways, 71 ad 84, also cross Red River Parish.
Several parish roads connect these hg3gways. (Refer to Plate 11-3 for
details of highway locations.)

e. Minerls.

(I) Oil and Gas. Only a limited nunmber of oil and gas fields
tave been discovered n Red River Parish. Most of the fields ate located
along the western boundary and extend into Degoto Parish (Plate III-9).
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£ Still, Red River Parish produces more barrels of oil than 32 other
parishes in the state. The natural gas production of Red River Parish
is somewhat lower, producing more cubic feet of natural gas than only
25 of the 64 parishes in the state. The natural gas production in Red
River Parish in 1974 was 2,511,849 thousand cubic feet. (Refer to
Table 111-20) (Louisiana Department of Conservation, 1974).

TABLE 111-20

OIL AND GAS PRODUCTION, 1974

Crude Oil Natural Gas
Z of Total 2 of Total

Produced In 1000 cubic ft. Produced In
Parish Barrels Five Parishes @ 151025# Abs. Five Parishes

Bienville 57,509 0.87 58,595,629 34.94
Bossier 1,798,403 27.13 42,767,681 25.50
Natchi- 2,942,357 44.39 17,749,441 10.58

toches
Red River 923,859 13.94 2,511,849 1.50
Webster 906,698 13.68 46,094,369 27.48

TOTALS 6.628,826 100.01* 167.718,969 100.00

*Not exactly 100 due to rounding.

SOURCE: "Louisiana Annual Oil and Gas Report, 1974"
Louisiana Department of Conservation

(2) Sand and Gravel. Sand is classified as being a naturally
occurring mineral material ranging in size from 0.0029 inch to 0.187
inch. Gravel is the incoherent granular rock which is coarser than 0.187
inch. Several exposures of sand and gravel are located in Red River
Parish. These exposures are a portion of the north-south Quaternary

*Alluvial Valleys of the tributaries of the Red River. No extensive com-
mercial dredging is presently taking place on the Red River in Red River
Parish. Most of the outcrops of Red River Parish occur along the Black
Lake Bayou drainage system and are of either Bentley or Montgoery Age
(Woodvard and Gueano, 1941). Table 111-21 lists the sand and gravel pro-
duction of Red River Parish.
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TABLE 111-21

SAND AND GRAVEL PRODUCTION
RED RIVER PARISH, LOUISIANA

1974 & 1975

Production 
Value

Year No. of Mines (1000 Short Tons) (1000 Dollars)

1974 3 51 166

1975 2 W 71

W - Withheld to avoid disclosing confidential data.

SOURCE: The Mineral Industry of Louisiana, 1975,
Ownes W. Jones and Leo W. Hough, Bureau of Mines,
United States Department of the Interior and the
Louisiana Geological Survey.

(3) Lignite. Lignite is classified as an imnature coal at
an intermediate stage between peat and bituminous coal. The lignite
fields located within the study area are associated with the Wilcox
Formation. The most extensive Louisiana lignite range is found in
DeSoto Parish (in the Dolet Hilld) which borders Red River Parish on
the west. This field extends into Red River Parish. Separate lignite
outcrops do occur on the east side of the Red River as well. An exten-
sive study of the lignite outcrops found in Louisiana was conducted by
the Department of Conservation, Louisiana Geological Survey, in 1942.
Table 111-22 lists the location and descriptions of the lignite fields
which occur in three parishes of the study area as a result of the 1942

survey.

TABLE 111-22

LIGNITE FIELDS WITRIN THY STUDY AREA

Stratigraphic Position
Parish Township Range Thickness Group Formation Member

Red River 14N lOW 3'6" Midway Hall Summit Loggy Bayou
Red River 14N 9W 0'4" Midway Hall Summit Loggy Bayou
Natchitoches 8N 9W 0'S" Wilcox Pendelton Loggy Bayou
Natchitoches ION 7W 2'5" Wilcox Pendelton Loggy Bayou
Webster 19N 9W I18" Claiborne Sparta LoggY Bayou
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£ TABLE 111-22 (cont'd)

SOURCE: Louisiana Lignite, D. Pope Meagher and L.C. Aycock
Geological Pamphlet No. 3
Department of Conservation
Louisiana Geological Survey, 1942

Seven companies have obtained exploratory drilling permits for
lignite in areas which encoppass all of Webster and Red River Parishes
and the majority of Bossier, Bienville, and Natchitoches Parishes
(Sunbelt Research Corporation, 1979).

f. Power Transmission Lines. Three electrical power transmission
lines cross the study area. The three lines are owned by Gulf States
Utilities, Central Louisiana Electric Company, and Louisiana Power and
Light Company. The Gulf States Utilities line is a major transmission
line that runs northeast from the hydroelectric plant located at the
Toledo Bend Reservoir dam and has a voltage of 500 KV (U.S. Department
of Energy, 1978).
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SECTION 4.

ENVIRONMENTAL COUSEQUE1CES

4.01 DIRECT EFFECTS AND THEIR SIGNIFICANCE

a. Beneficial effects.

(1) Meets purpose. Water availability is a primary
consideration in determining whether or not an alternative meets the
intended purpose. Each alternative under consideration is adequate
in terms of water quantity except for the no action alternative.

(2) Potential habitat development.

(a) Fisheries. No direct beneficial impacts upon
fisheries will result from a pipeline from Red River. Grand Bayou
Reservoir would produce 2,700 surface acres of prime fisheries habitat
that averages ten feet deep. The steep gradient of the intermittent
and main stream channels would create structures around which fish
would gather. The gentle slope along the north shore would create a
spawning habitat if properly maintained. As was discussed in earlier
sections, the plankton and macroscopic invertebrates are numerous and
diversified enough to sufficiently sustain a food chain for game and
commercial fish.

(b) Waterfowl. The creation of Grand Bayou Reservoir
would produce a resting point for migratory waterfowl. Geese, diving
ducks, and dabbling ducks would be found In the area as a result of the
reservoir. Moreover, the large shallow areas found along the north
shore of the proposed lake would provide feeding grounds for all types
of waterfowl. Four to five hundred acres of shoreline waterfowl habitat
are estimated to be produced as a result of implementation of the
reservoir (USDI, 1979). Still, the majority of the lake would serve
merely as a resting point for most game waterfowl.

(c) Forest edge. Pipeline right-of-ways from the Red
River would create a strip along either side of the right-of-way which
would be considered a forest edge cmmunity. This type of habitat is

A i by far the most diversified of any found within the study area and
would therefore serve as a niche for various species of wildlife. The
total acreage of forest edge comunitiee produced from a pipeline from
Red River would be approximately 36 acres considering a 15 foot strip
on either side of the right-of-way. Depending upon restrictions placed
upon shoreline development, a forest edge couinity could be created

I,-1
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along the Grand Bayou Reservoir that would amount to a total of 62 acres.

b. Adverse effects.

(1) Land resources.

(a) Red River. Bossier City is the only known municipality
located in Louisiana that withdraws water from the Red River. Bossier
was required to construct a settlingpond (2,000 acre feet) in order to
allow a majority of the suspended materials in the Red River water to fall
from suspension. This was accomplished by constructing a 100 acre pond
which is 20 feet deep. This settling pond contains approximately a
100-day supply of water, based on Bossier City's average day consumption
(Howell, 1979). An equivalent storage supply for Red River Parish, would
require construction of a 1700 acre-feet pond. (85 surface acres by
20 foot depth.)

(b) Grand Bayou. A reservoir on Grand Bayou would result
in the irretrievable loss of 2900 acres of land resources. Most of this
land, however, is in the alluvial floodplain of Grand Bayou. Therefore,
this land is not used for agricultural or timber production. This land
does provide excellent habitat for various species of wildlife. The land
consists of primarily bottomland hardwoods.

(2) Vegetational resources.

(a) Red River. Before treatment can begin on water from
the Red River the water must first be pumped into a "holding" or "settling"
pond in order to allow siltation of particulate matter from the water.
Land will also be required for the treatment plant. A total of
approximately 115 acres of terrestri .l vegetation will be irreversibly
lost. This includes 85 acres for a holding pond (20' depth) and 30
acres for the treatment plant and a "buffer" zone around the pond.

(b) Grnd Bayou. The reservoir itself as proposed will
require 2700 acres of terrestrial vegetation to be cleared. An
additional 1.5 feet above mean pool level is proposed to be cleared.
This will man an additional 200 acres along the shoreline that will be
cleared. Most of the vegetation which will be required to be cleared
will consist of bottomland hardwoods (Plate 111-8). A small percentage
(10.2) of the basin is comprised of agricultural land. The pine-hard-
woods which lie mostly around the periphery of the basin comprise 19.6
percent of the 2900 acres to be cleared. This is the portion of land
which would be the only feasible area upon which to practice forest
management, although presently none is being applied.

(3) ildlife resources.

(a) Red liver. A pipeline from Red River will have a
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minimal impact on the wildlife of the area. However, as mentioned above,
a "settling" pond will have to be constructed; thus, the terrestrial
wildlife in the immediate area of construction will be displaced. Those
animals which are too slow for displacement (turtles, salamanders, etc.)
might be irretrievably lost.

(b) Grand Bayou. The 2036 acres of bottomland and the
568 acres of pine-hardwoods found within the project area is prime
habitat for a diversity of animals (see Section 3.04b). Displacement
and relocation of such an enormous number of animals would be detri-
mental to most. Those animals which did survive the displacement would
then be in competition for food and cover with the other inhabitants
in the relocation area. Several beaver ponds are located within the
project area which have recently been described as providing valuable
ecusystems for aquatic and non-aquatic, game and non-game wildlife
(Hair, et al., 1978). The beaver ponds are especially important to
the woodduck and mallard populations within the basin. According to the
results of a Habitat Evaluation Procedure (HEP), the bottomland hard-
woods found within the project area of the Grand Bayou Reservoir are of
a high quality (U.S. Department of the Interior, 1979). Table TV-i
lists the values per acre of prime bottomland hardwoods. As a comparison,
moderate and low quality bottomland hardwoods are also listed. From
this table, the value of the bottomland hardwoods which would be lost
as a result of the construction of the reservoir can be calculated.
Man-days lost for small game hunting, lare game hunting, and Wildlife
Oriented Recreation (WOR) would be 773.68, 1221.6, and 1018,
respectively. A total annual value of $15,351.44 is calculated for
the value of these bottomland hardwoods. When separated into the
different categories this figure represents $2,321.04 for small game
hunting, $10,994.40 for large game hunting, and $2,036 for WOR. The
most trapped furbearer in the bottomland hardwoods is the Northern
Raccoon (Procyon lotor). The value per acre in this habitat type for
the raccoon would be $.191 (U.S. Army, 1977). This calculates to a
total value of $388.88 for the Grand Bayou project area. These figures
are annual values.

TABLE IV-I

NAN DAYS AND VALUE PER ACRE OF BOTTONIJND RARDWOODS

____n-__y_ Man-Days ALITY

.4 Small Game .38 1.14 .32 .96 .17 .51
Large Game .60 5.40 .48 4.32 .31 2.79

. Wildlife Oriented .50 1.00 .50 1.00 .50 1.00
Recreation (WOR)

Source: "Value of Wetlands and Bottomland Hardwoods", New Orleans
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Table IV-1, contined.
District, U.S. Army Corps of Engineers, Environmental Quality -

Section, Table 23, July, 1977.

(4) Archeological/Cultural.

(a) Red River. Because this alternative involves only
a pipeline, adverse impacts can be minimized by routing the line around
any cultural resources. Table IV-2 indicates the possible adverse
impacts of the alternatives.

(b) Grand Bayou. At least twenty-three sites are expected
to suffer irreversible adverse impacts~once the Grand Bayou Reservoir is
created (see Table IV-2). Additional sites may be adversely effected since
the twenty-three known sites were determined by a sample-based survey. The
impacts will be caused by total inundation and/or erosion along the banks
of the reservoir. Of the twenty-three known sites, impacts will be caused
by total inundation of 14 sites and possible erosion of another nine sites
along the reservoir banks.

TABLE IV-2
DIRECT ADVERSE IMPACTS ON CULTURAL RESOURCES

Alternative Prehistoric Component Historic Component

Red River NONE NONE

Grand Bayou 23 3*

Lo Action NONE NONE
*These three sites have both prehistoric and historic components.

(5) Modifications.

(a) Red River. No modifications of existing pipelines,
powerlines, highways, railroads or bridges are expected to occur if
water is to be withdrawn from Red River.

(b) Grand Bayou. Major modifications will be necessary
if a reservoir is constructed on Grand Bayou. The following modifications
will be necessary: (For further details refer to Feasibility and Development
Plan, Vol. I, Grand Bayou Reservoir, Red River Parish, Louisiana.)

1. Highway Modifications.

a. Rsperents Road - This Is a parish road which is
located at the northern moot area of the reservoir site. The proposed
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modification is to eliminate the four (4) existing wooden bridges and
to replace them with one 200 foot concrete bridge. In addition, the
new bridge and approximately 2850 feet of the existing road will be
raised to 148.0' MSL,

b. Louisiana Highway No. 748. This highway
crosses the reservoir site approximately three miles upstream from the
dam site. Two concrete deck bridges are proposed to be replaced with
one concrete structure with a minimum length of 200 feet. Also
another bridge located on this highway crosses a finger of the proposed
reservoir on the northern edge. The concrete deck bridge at this point
will be replaced with a 60 foot concrete deck bridge. Again, the new
bridge and existing road will be raised to 148' MSL. The portion of
the road to be raised at this bridge will be approximately 200 feet on
either side of the bridge.

c. Louisiana HigShwa No. 155. The elevation and
structure of the bridges on Highway No. 155 which crosses Grand Bayou
are presently adequate, since this highway is located in an area which
would be effected only in extreme backwater. However, it is proposed
that work be done to improve the slope along the highway for protection
against erosion.

2. Pipeline Modifications. One 20" products pipeline
and one 14" products pipeline owned by the Texas Eastern Transmission
Corporation bisect the proposed reservoir site near the damsite. The
pipelines are not weighted, although, Texas Eastern was warned by the
parish government to weight the pipelines because of the possibility
of the construction of a reservoir. The approximate total length to
be weighted is 8000' each. The parish is now requesting that Texas
Eastern bear the cost of modification if the reservoir is constructed.

(6) Short-term construction impacts. During the construction of
either alternative, the same basic inconveniences and impacts are going
to occur. Some of these include dust, noise, and smoke production.
These impacts would be greater at the reservoir site than at the pipeline
construction site. Refer to the Feasibility and Development Plan
Grand Bayou Reservoir, Red River Parish, Louisiana, Vol. IV 1976, for
details of construction impacts which would be encountered.

(7) Long-term pollution Impacts. The two alternative projects,4 nmely the Red River Water Supply Project and Grand Bayou Reservoir,
will attract industries, businesses and additional population into theservice area. This development brings along additional pollutional

problems related to water, air, land and noise.

The Red River project and the Grand Bayou project, which need long
maintenance roads (ten miles and five miles respectively) along the
force main rights-of-way, will create additional pollution associated

C



with the pipeline maintenance and other traffic on the road.

The roadways may induce land development along them. The Red
River alternative effects will be more severe due to the longer force
main. The intake structure-pump houses for both the projects will be
sources of noise for any existing or future homes nearby. This may
also disturb the nearby wildlife. The large volume of surplus earth
created after construction of the Red River alternative holding pond
might pose a long-tern pollution problem for natural drainage ways.
The two alternative projects require water treatment plants and the
resultant vaste chemical sludge disposal will be comparatively greater
for the Red River project than the Grand Bayou project. It was
estimated that the sludge to be disposed of by the Red River project
would be in excess of 5 tons of solids per day. The treatment plant
related noise would be more for the Red River alternative than the
Grand Bayou alternative because of more complex treatment facilities.

Construction of a reservoir on Grand Bayou will result in the
creation of many miles of new shoreline. This shoreline may be
subject to wind induced wave erosion from the reservoir. Erosion can
present a problem to property owners In terms of "lost" land and
also increases the suspended solids level of the reservoir water
which in turn can increase the rate of sedimentation.

The phenomenon of wave development is discussed in 
the following

excerpts from Water Resources Engineering by Ray K. Linsley and
Joseph B. Franzini (3rd Edition, McGraw Hill, 1979).

"When wind begins to blow over a smooth surface, small
waves, called capillary waves, appear in response to the
turbulent eddies in the wind stream. These waves
grow in size and length as a result of the continuing
push of the wind on the back of the waves and of the
shearing or tangential force between the wind and the
water. As the waves grow in size and length, their
speed increases until they move at speeds approaching
the speed of the wind. Because growth of a wave
depends in part upon the difference between wind and
wave speed, the growth rate approaches zero as the
wave speed approaches the wind speed.

"Barth dams must have sufficient freeboard at the

maumm pool level so that waves cannot wash over
the top of the dam. Waves In reservoirs may also
damage shoreline structures and embankments adjacent
to the water and interfere with navigation. Part
of the design of any reservoir is an estimate of wind
set-up and wave height.

IV-6

pI



"Wind set-up is the tilting of the reservoir water
surface caused by the movement of the surface water
toward the leeward shore under the action of the wind.
The current of surface water is a result of tangential
stresses between the wind and the water and of differences
in atmospheric pressure over the reservoir. The latter,
however,is typically a smaller effect. As a consequence
of wind set-up, the reservoir water surface is above
normal still-water level on the leeward side and below
the still-water level on the windward side. This
results in hydrostatic unbalance and a return flow
at some depth must occur. The water-surface slope
which results is that necessary to sustain the return
flow under conditions of bottom roughness and cross-
sectional area of flow which exist. Wind set-up is
generally larger in shallow reservoirs with rough
bottoms."

Another possible effect of the reservoir construction is the
creation of pools of stagnant water which provide breeding areas for
mosquitoes. Mosquitoes lay a raft-like mass of eggs on or near
water. Within a few days or weeks, depending on the species, the eggs
hatch into larvae. Mosquitoes can transmit yellow fever, malaria and
other diseases among humans and thus their spread must be controlled.

Construction of the pipeline for the Red River alternative will
involve clearing of the corridor. Erosion will be induced by the
alteration of existing drainage patterns and removal of vegetation.
Wind erosion will also be possible in the areas of disturbed soil.
These effects can be minimized by proper construction procedures such
as sprinkling the loose soil and reseeding the construction area.

The water storage reservoir (holding pond)required for the Red
River water supply alternative will involve similar problems with
regard to mosquito breeding as the Grand Bayou Reservoir alternative.
The size of the storage reservoir is much smaller than the Grand Bayou
Reservoir, thus, control of mosquitoes under this alternative will be
easier to accomplish than for the Grand Bayou Reservoir.

(8) Displacements. The following Is a statement found in Part
2, Page 7 of Vol. 4 of the Feasibility and Development Plan. Grand

Bayou Reservoir. Rad River Parish, Louisiana concerning displacement
,f households as a result of construction of the reservoir:

r "An Investigation of the area to be flooded by the
Reservoir reveals that only four, and possibly five,
families will have to be relocated. Accessibility
betwen families after the reservoir is constructed
wil not be seriously hampered, due to the absence
of roads through the flooded area and the bridging of
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the major road that will cross the Reservoir. W

No churches or cemeteries will need to be relocated. As was

mentioned before, a final alignment has not been made for the Red
River pipeline; consequently, a definite number of households,
churches, and cemeteries that would necessarily be relocated cannot
be stated. However, because of the flexibility of the route a pipe-
line may take, there is reason to believe that these problems can be
avoided.

4.02 INDIRECT EFFECTS AND THEIR SIGNIFICANCE

a. Beneficial effects.

(1) Population. Based on 1980 industry reports, an in-

creased population is projected for Red River Parish in the decades
of the 1980s and 19909. Prior to announcements by Cajun Electrical
Cooperatives, Central Louisiana Electric Company and Southwest
Electrical Company regarding their plans to build facilities in the

area, a series of statewide population projections were developed.
Those projections are given in this report in Table 111-14. But
because this projection did not take account of new population
growth expected to occur because of lignite mining and lignite pro-
cessing, plus the fact that these projections did not anticipate
the development of the large containerboard plant by International
Paper Company between Coushatta and Mansfield, it was necessary to
develop a new set of population projections. Further, when the
engineering studies were done regarding the proposed Grand Bayou
Reservoir, these developments were not known. Thus, all the popula-
tion projections used as a basis for determining future water needs

are conservative, i.e., more demand will be made for water than the
engineers contemplated. Although the original research was based
on a projected population of 9,200 to 9,400, the actual population
of Red River Parish is expected to approximate 13,370 by 1985.
Beyond 1985, the population is expected to continue to increase.

(2) Comercial development. Comercial developments
associated with the Grand Bayou Reservoir alternative will be relatively
unimportant statistically. Data in the feasibility study indicates
that the nmber of commercial establishments in Red River Parish is
increasing (Ozarks Regional Commesion, 1976) (Table IV-3). These
fLureas were compiled, however, before major announcements regarding
the lignite Industry in Red liver Parish were announced. In the
future the number of tomercial establishments will be appreciably
more than the number today.
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3TABLE IV-3

COM(ERCIAL ESTABLISMENTS RED RIVER PARISH, LOUISIANA

YEAR NO ACTION GRAND BAYOU ALTERNATIVE
1970 357
1975 371 -

1980 399 399
1990 426 434
2000 450 465
2010 475 497

SOURCE: Feasibility and Development Plan, Grand Bayou Reservoir,
Ozarks Regional Comission, 1976.

(3) Employment. The availability of an adequate public water
supply will stimulate employment in Red River Parish and will make
it possible for the municipalities to develop vater supplies that
would enhance subdivision developments to accommodate new employees
who will be working in the lignite and related employment centers in
Red River Parish. The number of workers in the parish has steadily
increased since 1960 (Table IV-4). The employment figures represent
full-time jobs.

TABLE IV-4

EMPLOYHENT, RED RIVER PARISH, LOUISIANA

YEAR ALTERNATIVE
NO ACTION GRAND BAYOU RED RIVER

1960 2,552
1970 2,715
1975 2,717 - -

1980 2,844 2.844 2,844
1990 5,713 5,787 5,787
2000 5,888 6,046 1 6.046

NOTES:
1) Source: Feasibility and Development Plan, Grand Bayou Reservoir,

Ozarks Regional Conission, 1976; Designation Report, Public
Law 95-620; Powerplant and Industrial Fuel Use Act of 1978,
State of Louisiana, Office of the Governor, June 30, 1979.

2) Projections do not include impact of the Red River Waterway or
the lignite related devlopment.
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(4) Projected total IM t 1ual retiL sales. Projected
annual retail sales for Red River Parish have been calculated. These
projections include the effects of assumed future price inflation at
a rate of five percent per year as applied to the consumers price
index. Sales In the parish are expected to Increase (Table IV-5). The
provision of an adequate public water supply will stimulate sales
through the establishment of new comercial developments. Recreation
related comercial enterprises associated with the Grand Bayou reservoir
alternative is expected to contribute to an additional volume of
retail sales. The annual recurring costs of amortizing, operating,
and maintaining recreational facilities are not included in the
numbers shown in Table IV-5.

TABLE P1-5

PROJECTED ANUAL RETAIL SALES, RED IVfR PARISR, LOUISIANA
(SALES IN ToUSS)

YEAR No ACTION PROJECT G BAYOU
ALTERNATIVE AL TV

1975 $12,100 $12,100 $12,100
1980 16,300 16,300 16,372 ,
1990 29,000 29,800 30,054
2000 51,700 53,700 54,202
2010 92,100 96,400 97,363

NOTES: ____

1) Source: Feasibilitg and Develosment Plan, Grand Bayou Reservoir,
Ozarks Regional Comission, 1976.

2) Estimation does not include data related to the Red River Waterway
and lignite related development.

(5) Lamd Value. implementation of the Grand Bayou Reservoir
alternative will Increase the value of land adjoining the reservoir.
The valuation increase phenomena is evidenced from the three similar
developments in north Louisiana (Table IV-6).
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TABLE IV-6

( UNIMPROVED LACEFRONT PROPERTY VALUATION CHANGE
BEFORE AM AFTER REMERVOIR DEVELOPINT

(ALL FIGURES ADJUSTED TO 1967 DOLLARS)

LOCATION/DATES 1  ADJUSTED 1967 $
PER ACRE'

Lake Sibley, Natchitoches Parish: $
before (1963-64) ........................... 137
after (1974) ............................... 3,047

Lake D'Arbonne, Union Parish:
before (1963) .............................. 1,317
after (1968) (5th year) .................... 3,786

Lake Claiborne, Claiborne Parish:
before (1955) .............................. 784
after (1968) (2nd year) .................... 2,390

IFeasibility and Development Plan, Grand Bayou Reservoir, Red River
Parish, Louisiana. Ozarks Regional Commission, March, 1976.

2 Sunbelt Research Corporation.

b. Adverse effects.

(1) Red River. Construction of over 50,000 L.F. of pipeline,
and 85 acres of storage facility will have adverse environmental
effects. These impacts can and will be minimized through environmentally
sound operation procedures.

(2) Grand Bayou. Three major impacts could be created in-
directly as a result of the reservoir. The three secondary impacts
include (a) deterioration of wetlands below the dam site, (b) siltation
and the resulting aquatic weeds, and (c) braiding of Grand Bayou
near the headwaters of the reservoir. These impacts can and will be

C minimized through environmentally sound operations procedures.

(a) Wetlands. The majority of land within the confines
of 140' MSL contours below the dam site is classified as bottomland
hardwoods. During the late winter or early spring floods most of

* ithis area is inundated, at which time the several small beaver ponds
existing in the basin are filled. The only major beaver pond
(approximately 100 acres) located below the dam site Is also recharged
during these floods. However, this particular beaver pond i also
fed by Robertson Branch, an intermittent stream that has a drainage
area of 1.47 square miles (Plate 111-4). The design of the dam as
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described in the Feasibility and Development Plan is such that it in-
corporates an open, uncontrollable spillway. The spillway will be 200
feet wide and the crest will be at 138.5 feet MSL. Once the reservoir
is filled, any excess water will escape via the spillway. The result
would be similar to the naturally occurring floods. During extended
periods of drought no water will be flowing over the spillway, however,
a minimum flow of 3.75 cfs will be released from the reservoir. As Grand

Bayou exists today, a "zero flow" situation occurs normally every year;
so that the bottomland hardwoods will essentially remain in their exist-
ing state. Furthermore, the induced clearing upon these bottomland
hardwoods has been estimated by the Soil Conservation Service to be
zero (Slayton, 1979).

The Grand Bayou alternative will have minimal or no adverse effects
on Black Lake, located downstream of the reservoir site, since it has

been agreed, as a mitigation measure, to allow a minimum flow from the
reservoir of 3.75 CFS of water (see Section 4.04-Mitigation). As can be
seen from Table 111-3, the present mean monthly flow on Grand Bayou
frequently drops below this amount during the summer months. In addition,
Grand Bayou comprises only 15 percent of the total drainage area of Black
Lake.

(b) Siltation. Once the reservoir has reached its pool
level, the silt carried by the Grand Bayou will be deposited as the
waters enter the reservoir. The deposition of the silt will compound
the problem of the already shallow areas of the upper end of the lake.
The silt deposition will also, in turn, enhance the proliferation of
aquatic plants such as cattails.

(c) Aquatic Weed. Grand Bayou Reservoir will constitute an
ideal environment for the growth of plants such as cattails (Typha
latifolia), alligator weed (Alternanthera philoxeroldes),
smartweed (Polygonwn spp.), and water hyacinth (Eichornia crassipes).
These and other species are normally considered a nuisance and must
therefore be controlled by periodic drawdowns. The prescribed draw-
down usually occurs every 3 to 5 years from September to January.
This procedure has been shown to adequately control the problem of
aquatic vegetation in many Louisiana lakes (Lantz, 1974; Manning
and Sanders, 1975; Goldsby and Sanders, 1977).

(d) Archeological/Cultural impacts. Nine cultural resource
sites are known to exist adjacent to the proposed reservoir. These
sites are mostly atop hills on land presently containing scattered
homesites and farms. 'If the reservoir is constructed, than recreational

.1 camps along with ramps and access roads will probably be built. The
construction of such facilities will more than likely adversely Impact
both known and unrecorded archeological sites.

(3) Pollution. As no recreation is to be expected to occur
along the pipeline (with the exception of hunting), solid waste pol-
lution should not be a problem along the right-of-way site. The
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only other activity which could take place along the pl.peline right-
of-way besides hunting, would be motorcycle riding. 'the particular
sport of motorcross is ever increasing in popularity and could thus
produce some solid waste and noise pollution along the pipeline.

On the other hand, as mentioned above, a reservoir would attract

many outdoor recreation enthusiasts that would participate in various
activities such as skiing, fishing, and swimming. These activities
will result in solid waste and other types of pollution. However,
the effect of solid waste and sewage resulting from Grand Bayou
Reservoir user activities can be minimized through State Board of
Health approved disposal facilities and regulations. As an example,
this could involve trash dumpsters for solid waste disposal which
would be emptied in a satisfactory area landfill. Sewage could be
treated by cesspool, package treatment plant or land treatment. Refer
to Volume III of the Feasibility and Development Plan. Grand Bayou
Reservoir, Red River Parish, Louisiana, 1976, for further details of
the suggested sanitation facilities and regulations. Additional
engineering work is required to quantify accurately the quantity
of wastes and recommended disposal methods. The water treatment plant
for either alternative would produce a sludge which must be disposed.
Treatment plant sludge is generally dewatered by one of several methods
and reduced to a stable, non-odorous cake which is transported to a
sanitary landfill.

(4) Erosion. In the event that motorcross riding (as

mentioned above) occurred along the pipeline, the tires of the
motorcycles would disturb the herbaceous vegetation and topsoil,

thus creating an erosion problem. The shoreline along the Grand
Bayou Reservoir would be subjected to erosion also, as a result

of the waVe action, especially in high activity areas. Construction
of the treatment plant (both alternatives) and the storage basin
(Red River alternative) would create disruption of existing vegetation
and would increase the likelihood of wind and water induced erosion.

4.03 POSSIBLE CONFLICTS

a. Compatibility with land use plans.

(1) Red River. The Master Plan for the Red River Water-

way is currently being developed. The plan has several proposed
parks with facility developments that could serve to satisfy much
of the recreational needs of Red River Parish. Included in this
proposed development is a city water front park in Coushatta and

* other major sites within 20 miles of Coushatta.

-4
(2) Grand Bayou. Due to the level, poorly drained soils

and periodic inundation of the Grand Bayou Basin, the immediate area
is used only as woodlands. No forest management or agricultural
practices are being applied. The future land use plan for this

area includes the construction of the Grand Bayou Reservoir and the
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adjacent parks (Coordinating and Development Council of Northwest
Louisiana, 1976 and 1978).

b. Policies and controls.

(1) Red River. Any proposed water withdrawal from the Red
River should be reviewed by the Corps of Engineers to allow coordination
of these plans with the planned improvements associated with the Red
River Waterway project.

(2) Grand Bayou. Since the proposed reservoir site is entirely
within the boundaries of Red River Parish, there wouid not be any
conflicts with other parish governmental departments. The Black Lake
Bayou Recreation and Water Conservation District of Red River Parish
has been appointed by the Red River Parish Police Jury to establish
and govern the rules and regulations of the proposed Grand Bayou
Reservoir.

c. General. The following possible conflicts are expected to
arise during the course of implementation of any of the alternatives
given below:

(1) Red River Alternative

(1-a) Possible strong public reaction against the water quality
and the associated public health hazards.

(1-b) Possible complaints from land owners against land
acquisition for pipeline right-of-way.

(1-c) Possible land acquisition problems relative to a large
parcel of land (115) acres near urbanized areas for
locating the storage reservoir and water treatment plant.

(1-d) Possible conflicts with other utility companies and the
railroad company.

(1-e) Possible objections by the environmental groups for any
damage that might be caused to the environment.

(1-f) Possible conflicts regarding possible changes in pool

elevations.

(2 ) Grand Bayou Reservoir Alternative.

(2-a) Possible conflicts with the five households that are
*likely to be displaced.

(2-b) Possible conflicts with the concerned road authorities In
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relocating the roads.

(2-c) Possible conflicts with bridge authorities for relocating
the bridges.

(2-d) Conflict with various utility companies whose pipelines

need to be relocated.

(2-e) Conflict with power transmission line authorities for
relocating their lines.

(2-f) Conflicts with land owners for transmission pipeline right-
of-way, reservoir dam construction and treatment plant
location near an urbanized area.

(2-g) Possible objections by environmental groups for any

damage the project may cause to the environment.

(3) No Action Alternative.

(3-a) Possible public dissatisfaction and health problems as
existing aging water systems deteriorate further and
are placed under higher demands as lignite coal associated
activities attract more persons in to the area.

(3-b) Possible financial hardships on municipalities which are
forced to upgrade water treatment and distribution facilities.

(3-c) Possible water shortages due to increased demand and lack
of new supply sources.

(3-d) Possible loss of potential revenue and employment

opportunities from lignite coal related development due
to the fact that municipalities may not be able to supply
adequate water to new working 'zrrce and small industries
that desire to locate in the vicinity.

4.04 MITIGATION

a. Constructional mitigation.

(1) Turbidity and sedimentation. Turbidity and possible
sedimentation will occur periodically along the pipeline at any stream
crossing. These problems will be minimal since most or all of the
streamse which will be crossed are intermittent strems. Thus, they are
narrow and the construction will not disturb the water flow for any
extended length of time. Also, there is the possibility that the
streams will be dry during construction. On the other hand,
turbidity and sedimentation could be a major impact during construction

'1C
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of a reservoir on Grand Bayou. However, it has been proposed that
clearing and other construction practices begin at the perimeter
and work toward the middle of the basin so that siltation will
be mitigated by the buffer zones (Ozarks Regional Commission, 1976).
For further details of mitigating siltation during construction of
the reservoir, refer to Vol. IV of the Feasibility and Development
Plan. Grand Bayou Reservoir. Red River Parish, Louisiana. 1976.

(2) Pollution. In order to mitigate any pollution problems
that might arise, it is recommended that the construction contractor
for any of the alternatives be required to follow the EPA guidelines.
These include strict enforcement of such regulations as petroleum
products storage, run-off and sedimentation.

(3) Mitigation and Compensation Plans.

(a) General. Compensation land for either the Grand
Bayou alternative or the Red River alternative will provide at
least 11,093 Habitat Units and will be purchased and managed by
the State of Louisiana. The applicant has secured an approval from
the International Paper Company to buy approximately 6000 acres
of mixed timber land near Sicily Island, Catahoula Parish, Louisiana.
This tract of land will be a State of Louisiana Wildlife Management
Area in perpetuity. In 1980, the Louisiana Legislature approved
the purchase and allocated funds for same in the Capital Outlay Bill
which was signed into law by Gov. David C. Treen. For the Grand
Bayou Reservoir approximately 2700 acres of land will be cleared while
the Red River alternative involves 115 acres for the storage facilities
and treatment plant in addition to a corridor of approximately 9.8
miles long and 20 feet wide for the transmission line.

(b) Grand Bayou Reservoir. In May, 1979 a Habitat
Evaluation Procedure (HEP) was performed in the proposed reservoir
site. This REP was formulated by the U.S. Fish and Wildlife Service
and was performed by biologists from the U.S. Corps of Engineers,
cooperating agencies and the contractor. The following is a list of
mitigation measures which resulted from the HEP and which will be
implemented upon initiation or completion of the reservoir.

Timber will be left in the shallow coves in the reservoir. This
will provide habitat for woodducks, water snakes, raccoons, fish, and
non-game waterfowl.

As stated previously, Grand Bayou normally floods every sprimg
and remains in this state of Inundation for several weeks. The
Ogee Spillway which Is incorporated Into the design of the dam
(Feasibility Study), will provide the overbenk flooding below the
reservoir during the late winter and early spring floods.
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3 The applicant will provide a unim flow of 3.75 cubic feet
per second (c.f.s., so that the stream fish population below the
dam site can be maintained. This 3.75 c.f.s. is above the normal
flow during the low flow period from July to September. A multi-
level outlet extended from a 6' x 6' concrete drawdown chute
(Ozarks Regional Comixsion, 1976)will provide the required minimum

flow; and at the same time provide a mixed discharge of water so
that a temperature difference can be reached.

The applicant will construct a marked access route to the stream
on the downstream side of the dam. This will provide access for
fishermen to the tailwater of the reservoir where sportfishes
are expected to concentrate.

The applicant will have to incorporate into his regulations
lake management planning practices. This should include fish and wildlife
management planning and control of problematic aquatic vegetation.
The recommended procedure would be to collect fish and aquatic
vegetation samples every year during the month of July. Then, if
the lake proved to have an excessive standing crop of forage fish or
problematic aquatic plants, the lake would be drawndown. The draw-
down would best be initiated in early September and continued
until January when the late winter floods would refill the reservoir.
This practice has been reported by many scientists to slow down the
eutrophication process (Lantz, 1974; Manning and Sanders, 1975;
Goldsby and Sanders, 1977; Richardson, 1975; Manning and Johnson,
1975; Lantz, 1974b).

The applicant will seek technical assistance from appropriate
agencies, both state and federal, to insure optimum successes in the
relocation of animals. The fact that the habitat will be modified
and that animals must be relocated is evident, thus the less
restrictive means available today will be used to insure proper
location. A definite relocation plan will be developed in cooperation
with the Louisiana Department of Wildlife and Fisheries.

Simultaneously, the applicant will seek technical assistance from
appropriate agencies, both state and federal, in the development of
a lake management plan. Because the proposed new reservoir will be
primarily a public water supply and secondarily a recreational area,
the plan must take cognizance of those particular objectives. A
detailed plan will be developed for aquatic weed control and optimum

* -fishery habitat provision.

-(4) Relocation of wildlife to a new habitat.

• (a) Red River. Relocation impact during construction of
a pipeline and appurtenances from Red River will be negligible since
the area Impacted Is expected to be very small.
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(b) Grand Bayou. Approximately 2700 acres will be
cleared if the proposed reservoir is constructed. Consequently,

many wildlife species will be displaced creating a problem of
competition and relocation. Trapping and transporting wildlife to
new locations away from construction sites has proven to be a safe
and reasonably economical method of relocation. However, because
of the abundance of samlar habitat adjacent to the study area,

trapping would not be feasible. Because adjacent areas are at
carrying capacity, loss of habitat will result in a corresponding
loss of wildlife in the Inmediate area.

1. Relocation sites. The proposed reservoir site
is bordered along the south by U.S. Highway 71-84. Along the highway
and to the south of it the land is used for agricultural purposes and
human habitation. To the east of the proposed site is the Black Lake

Bayou drainage system. This stream is designated as a natural and
scenic stream; thus the basin has been left virtually unchanged so

that the majority of the basin is still bottomland hardwoods. The
area to the north is very rural with sporadic private farms. The
habitat in this area is mostly pine-hardwoods with scattered stream
bottoms. Northwest of the proposed reservoir site is the upper

reaches of the Grand Bayou drainage basin. This area is locally
known as the Chicot Swamp. The area encompasses several thousands
of acres and is comprised mostly of bottomland hardwoods. The areas

to the north and northwest are the best locations due to close proximity,

absence of physical barriers, and similarity of habitats. The area
south and southwest of the proposed reservoir site would not be
suitable because of the more dense human population.

2. Procedures. In order to "drive" the wildlife to
the specified relocation sites and away from the southern area,
harvesting and clearing operations need to begin in the middle along
the southern edge of the proposed reservoir site. From this point,
the harvesting and clearing would proceed to the center of the basin

and thence to the east and to the west northwest, simultaneously.
This will help to drive the animals in the direction toward the

relocation sites. Consequently, the populations will be distributed
somewhat evenly so that competition is lessened.

3_. nviromental constraints. The harvesting and
clearing operations will be performed during the late spring and
sumer months because the Grand Bayou basin is normally inundated
during the winter and early spring months. Clearing during the
summer will not be in conflict with the mating or nesting seasons.
In addition, the competition for food and shelter In the relocation
sites will not be as severe as it would be if clearing began in
the fall or winter. Obviously, these procedures will not be one
hundred percent effective, but this will definitely aid in a more
even distribution.
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4. Operational/aduinistrative constraint. Approxi-
mately fifty percent of the land within the proposed reservoir site
is owned by the International Paper Company (IPC). The remaining site
is owned by private individuals or smaller timber companies. The
timber companies and some individuals will like to harvest the
merchantable timber before clearing begins. Therefore the applicant
will necessarily have to maintain control over the schedule and

procedures of the harvesting process; or the applicant can compensate
the landowners for the marketable timber. The selective harvest will
have a minimal effect in the relocation process; however, clearing will

be the major factor and should thus follow the plans outlined in the
above sections.
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SECTION 5

6 PREPARERS AND COMENTORS ON DRAFT ENVIRONMENTAL IMPACT STATEMENT

The persons whose names appear in Table V-1, and Table V-2 on the following

pages are primarily responsible for the preparation of this draft environmental

impact statement on the proposed Grand Bayou Reservoir. Table V-3 is a

listing of the various agencies, groups and individuals to whom copies 
of the

draft environmental impact statement have been mailed requesting their 
review

and coments. Subsection 5.04 gives response information concerning the draft

environmental impact statement.
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TABLE V-3
5.03

LIST OF ORGANIZATIONS FROM WHOM COIMS ARE REQUESTED

Federal

J. Bennett Johnston, US Senator
Russell B. Long, US Senator
Corinne C. Boggs, US Congresswoman
John B. Breaux, US Congressman
Jerry Huckaby, US Congressman
Robert L. Livingston, US Congressman
Gillis W. Long, US Congressman
W. Henson Moore, US Congressman
Charles Roemer III, US Congressman
William "Billy" Tauzin, US Congressman
US Department of Interior, Office of the

Secretary, Washington, D.C.
US Department of Interior, Assistant Secretary

for Program Development and Budget, Office
of Environmental Project Review, Washington, DC

US Department of the Interior, Regional Director,
National Park Service, Santa Fe, New Mexico

US Department of the Interior, Director, Bureau
of Outdoor Recreation, SC Region, Albuquerque,
New Mexico

Advisory Council on Historic Preservation,
Lakewood, Colorado

US Fish and Wildlife Service, Regional Director,
Atlanta, Georgia

US Fish and Wildlife Service, Area Manager,
Jackson, Mississippi

US Fish and Wildlife Service, Field Supervisor,
* Vicksburg, Mississippi

US Fish and Wildlife Service, Field Supervisor, I
Lafayette, Louisiana

Environmental Protection Agency, Administrator,
Washington, DC

Environmental Protection Agency, Regional
Administrator, Region VI, Dallas, Texas

Environmental Protection Agency, Permits and Enforcement
Branch, Dallas, Texas

US Department of Commerce, Deputy Assistant
Secretary for Environmental Affairs,
Washington, DC

US Department of Commerce, Regional Director,
National Marine Fisheries Service,
St. Petersburg, Florida

US Department of Commerce, Area Supervisor,
National Marine Fisheries Service, Water
Resource Division, Galveston, Texas

US Department of Agriculture, Regional Forester, Forest Service
Atlanta, Georgia

US Department of Agriculture, State Conservationist,
Soil Conservation Service, Alexandria, Louisiana

US Depertm t of Transportation, Division Engineer,
Federal Rigbway Administration, Baton Rouge, LousiLana
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TABLE V-3 CONTINUED

US Department of Comerce, National Oceanic and
Atmospheric Administration, Office of Ecology and
Conservation, Rockville, Maryland

US Department of Transportation, Commander, Second
Coast Guard District, St. Louis, Missouri

US Department of Health, Education and Welfare,
Regional Director, Public Health Service,
Region VI, Dallas, Texas

US Department of Health, Education and Welfare, Water
Resources Activity, Vector Biology and Control
Division, Atlanta, Georgia

US Department of Housing and Urban Development,
Regional Administrator, Region VI, Dallas, Texas

US Department of Energy, Director, Federal Energy
Administration, Environmental Impact Division, Office
of Environmental Programs, Washington, DC

US Department of Energy, Advisor on Environmental
Quality, Federal Power Conmission, Washington, DC

US Army Engineer Division, Lower Mississippi Valley,
Attention: LMVCO-N, Vicksburg, Mississippi

US Army Engineers, Shreveport Area Office, Area
Engineer, Shreveport, Louisiana

Heritage Conservation and Recreation Service, South
Central Region, Albuquerque, New Mexico

Interagency Archeological Services -Atlanta-
Heritage Conservation and Recreation Service,
Atlanta, Georgia

State

Donald G. Kelly, Louisiana Senator
H. M. "Mutt" Fowler, Louisiana Representative
Office of the Governor, Baton Rouge, Louisiana
Office of the Lieutenant Governor, Baton Rouge, Louisiana
Office of the Attorney General, Baton Rouge, Louisiana
Office of Intergovernmental Relations, Office of the Governor,

Baton Rouge, Louisiana
Louisiana Department of Health and Human Resources, Office of

Health Services and Environmental Quality, New Orleans, Louisiana
Louisiana Department of Transportation and Development, Office

of Public Works, Baton Rouge, Louisiana
Louisiana Department of Transportation and Development
Office of Public Works, Alexandria, Louisiana

Louisiana Department of Transportation and Development, Office
of Highways, Impact Engineer, Baton Rouge, Louisiana

Louisiana Department.of Transportation and Development, Office
A "of Management and Finance, Project Control Engineer,

Baton Rouge, Louisiana
Louisiana Department of Agriculture, Comissioner, Baton Rouge,

Louisiana
Louisiana Department of Comerce, Secretary, Baton Rouge, Louisiana
Louisiana Department of Wildlife and Fisheries, Secretary, New

Orleans, Louisiana
Louisiana Department of Wildlife and Fisheries, Refuge Division,

Chief, New Orleans, Louisiana
Louisiana Department of Wildlife and Fisheries, Game Division,
Chief, Baton Rouge, Louisiana

Louisiana Department of Wildlife and Fisheries, Fish Division,
Baton Rouge, Louisiana
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TABLE V-3 CONTINUED

Louisiana Department of Wildlife and Fisheries, Coordinator,
Environmental Section, Baton Rouge, Louisiana

Louisiana Department of Wildlife and Fisheries, Supervisor
District Office Number 3, Tioga, Louisiana

Louisiaaa Department of Wildlife and Fisheries, Supervisor,
District Office Number 1, Minden, Louisiana

Louisiana State Parks and Recreation Commission, Baton Rouge,
Louisiana

Louisiana Archeological Survey and Antiquities Commission,
State Archeologist, Baton Rouge, Louisiana

Louisiana Air Control Commission, New Orleans, Louisiana
Louisiana Public Service Commission, Baton Rouge, Louisiana
Louisiana Department of Natural Resources, Office of Forestry

Baton Rouge, Louisiana
Louisiana Department of Natural Resources, Offices of Conservation,

Baton Rouge, Louisiana
Louisiana Department of Natural Resources, Office of State Lands,

Baton Rouge, Louisiana
Louisiana Department of Natural Resources, Office of Environmental

Affairs, Water Pollution Control Division, Baton Rouge, Louisiana
Louisiana Department of Culture, Recreation, and Tourism, Division of
Archaeology and Historic Preservation, State Historic Preservation
Officer, Baton Rouge, Louisiana

Louisiana Department of Justice, Environmental Section, New Orleans,
Louisiana

Louisiana Joint Legislative Committee on Environmental Quality, Louisiana
Legislature, Baton Rouge, Louisiana

Louisiana State Planning Office, Baton Rouge, Louisiana
Louisiana State Soil and Water Conservation Committee, Louisiana State
University, Baton Rouge, Louisiana

Louisiana State University, Associate Director, Sea Grant Program, Center
for Wetland Resources, Baton Rouge, Louisiana

Louisiana State University, Curator of Anthropology, Department of Geography
and Anthropology, Baton Rouge, Louisiana

University of New Orleans, Coordinator, Environmental Impact Section, Depart-
ment of Environmental Affairs, New Orleans, Louisiana

Saline Lake Game and Fish Preserve, Winnfield, Louisiana
Northwest Regional Clearinghouse, c/o Coordinating and Development Council

of Northwest Louisiana, Shreveport, Louisiana

Local

President, Red River Parish Police Jury, Coushatta, Louisiana
President, Winn Parish Police Jury, Winnfield, Louisiana
President, Natchitoches Parish Police Jury, Natchitoches, Louisiana
Mayor, Town of Coushatta, Coushatta, Louisiana
Mayor, Village of Hall Summit, Hall Summit, Louisiana
Board of Commissioners of Red River-Bayou Pierre Levee and
Drainage District, Coushatta, Louisiana

.4 -Black Lake Bayou Recreation and Water Conservation District of
Red River Parish, Coushatta, Louisiana

Coushatta-Red River Chamber of Commerce, Coushatta, Louisiana
Grand Bayou Reservoir Commission, Coushatta, Louisiana
Saline Soil and Water Conservation District, Ringgold, Louisiana

Environmental

Ecology Center of Louisiana, Inc., New Orleans, Louisiana
Orleans Audubon Society, New Orleans, Louisiana
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TABLE V-3 CONTINUED

Ouiska Chitto Audubon, Kinder, Louisiana
National Audubon Society, Library, New York, New York
National Audubon Society, Southwestern Regional Office,
Regional Representative, Austin, Texas

Delta Chapter, Sierra Club, New Orleans, Louisiana
Delta Chapter, Sierra Club, Baton Rouge, Louisiana
National Sierra Club, San Francisco, California
National Wildlife Federation, Washington, DC
Louisiana Wildlife Federation, Baton Rouge, Louisiana

Louisiana Wildlife Federation, Water Control Projects Committee,
Chairman, New Iberia, Louisiana

Wildlife Management Institute, Washington, DC
Wildlife Management Institute, Southcentral Representative,

Dripping Springs, Texas
The Conservation Foundation, Washington, DC
Environmental Defense Fund, New York, New York
Trout Unlimited, San Antonio, Texas
Natural Resources Defense Council, Washington, DC
Environmental Information Center, Inc., New York, New York
League of Women Voters of the US, Baton Rouge, Louisiana
The Fund for Animals, Inc., Field Agent, Jefferson, Louisiana
Louisiana Environmental Professionals Association, Metairie, Louisiana

Others

Shreveport Area Council of Governments, Shreveport, Louisiana

The Coordinating and Development Corporation, Shreveport, Louisiana

5.04 Response Information

All responses must be directed to:

Colonel Thomas A. Sands
District Engineer
Corps of Engineers
Department of the Army
P.O. Box 60267
New Orleans, Louisiana 70160

As provided in Paragraph 17-b of ER 200-2-2, 25 August 1980, a forty,five (45)
day review period has been established. The deadline for responses will be

that established by the notice of availability published in the Federal Register.
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Appendix A

METHODOLOGY

A. Botanical

(1) Terrestrial. The terrestrial vegetation of the Grand Bayou
Reservoir area was sampled by means of plots located along transects.
The transects were surveyed to lie perpendicular to the axis of the
Grand Bayou basin and run from 140 foot to 140 foot MSL contour across
the basin. Each transect was approximately one mile from the other.
The first transect, Transect A, is located approximately one mile from
the mouth of Grand Bayou. At some point along the transect, selected
at random using Stockton's random number tables (Stockton, 1966), a
"starting point" was established. At this "starting point", and every
700 feet along the transect thereafter, a 10 meter x 10 meter plot was
established. These plots were the sample units in which the vegetation
of the area was identified and counted for density values. When a plot
happened to be located in a grassland, it was reduced to one square
meter. To determine the density value, the plants vere divided into
groups according to size: one inch to one foot high; 1.1 foot to ten
feet high; one inch to three inches in diameter at breast height (DBH);
four inches to nine inches DBH; and ten inches and over DBH. Vegeta-
tional analysis of the other areas (Lake Bistineau, Black Lake, Red
River) were determined using land use maps, aerial photographs and
published literature.

(2) Aquatic. Phytoplankton counts for Grand Bayou were taken at
four locations along the stream (Plate 111-7). At each location whole
water samples were taken at a depth of one foot below the surface of the
water. The samples were then preserved in four percent formalin and
transported back to the laboratory. Here the phytoplankton was identi-
fied utilizing a Sedgewick-Rafter cell. Thirty fields at 15Ox magnifi-
cation were examined in each cell for phytoplankton. The phytoplankton
communities of other alternatives were determined strictly through
literature research.

B. Zoological

(1) Terrestrial

(a) Mamals. There was no mammal field survey per se; however,
during every field trip into the project area, mammals were recorded by
might, sound, or signs. Literature and museum research also played a
role In determining the mmals found within the study area.

A-2
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(b) Birds. The birds within the Grand Bayou Reservoir project
area were studied along the same transect lines established for the
vegetational analysis. As well as recording bird sightings during other
field trips into the area, a complete study was performed specifically
for the birds. Every 200 feet along each transect, bird counts would
be made. Each count lasted for five minutes and songs as well as
sightings were recorded. Special care was taken to prevent a duplicate
recording from previous counts along the transect.

(c) Reptiles and Amphibians. The herpetological counts were
made along the same transect lines. Along each transect, a strip approxi-
mately 25 feet wide was thoroughly searched. Also, "herp" sightings were
recorded during every field trip into the area. Museum and literature
research also provided information concerning the reptiles and amphi-
bians of the study area.

(2) Aquatic.

(a) Fish. Fish samples were taken at points where each
transect crossed the Grand Bayou, with the exception of Transects "C"
and "D" (Table 111-6). At these points, three 30' drags were made with
a 20' seine. Fish were identified, counted, recorded, and then released.
Representatives of each species from each sampling point were collected
and preserved in ten percent formaldehyde. Fishes that were not easily
Identifiable in the field were preserved and later identified in the
laboratory. Museum and literature research also aided in providing In-
formation about the fishes in the drainage basins of all the alternatives.

(b) Benthos. Samples to determine the diversity of the benthic
communities were taken at the same locations along Grand Bayou as the
plankton samples (Table 111-8). Three samples were taken at each loca-
tion. Each sample area measured 1/25 of a square meter and each sample
was washed through a sieve which had a mesh size of .039 inches. The
samples were preserved in 4 percent formaldehyde and brought back to
the laboratory for identification.

(c) Zooplankton. The zooplankton samples were taken at the
same sites as the phytoplankton samples (Table 111-7). Three samples
were collected at each site with a standard plankton net. Each sample
consisted of a three minute sweep just below the surface of the water.
The samples were then preserved in four percent formaldehyde and trans-
ferred back to the laboratory. Here the zooplankters were identified
in the same manner as was the phytoplankton.

A-3
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I C. Water Quality

The teat procedures used for determining water quality in Grand
Bayou were either from the 14th edition of Standard Methods for the
Examination of Water and Wastewater; Methods for Chemical Analysis of
Water and Wastes, 1976 (EPA); or Annual Book of Standards, Part 23.
Water Atmospheric Analysis, 1972.

41,
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TABLE C-I

VEGETATIONAL SPECIES RECORDED
IN GRAND BAYOU AREA

Numbers Recorded in 50 Plots (Total)
Scientific Name Habitat Ground 1"-3" 4"-9" 1O"+

Common Name Found Cover "-1' 1.1'-10' DBH** DBH** DBH**

Acer rubrum
Red Maple C,D,E 121 87 26 16 3

Aesculus pavia
Red Buckeye C 1

Al ternanthera philoxeroides
Alligator weed D,A 3

Amaranthus spp.
Pigweed D 7

Ampleopsis arborea
Peppervine B,C,D,E 22 37

Andropogon virginicus
Broomsedge B 17

Apium leptophyllum
Marsh Parsley C,D,E 1 5

Aralia spinosa
Hercules' Club C,E 14 50 12

A.risaema draconti ums
Green Dragon D,E 28

Arisaeua triphyllum
Jack-in- the-Pulpit CDE 36

~Arundinaria tecta
Switch Cane C,DE 129

Aacyrum hyperlocoides
St. Andrews' Cross C,z 3

Baccharis halimifolia
Marsh Elder A,D 3 2

C
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TABLE C-I, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)

Scientific Nams Habitat Ground 1"-3' 4"-9" 10"+

Common Name Found Cover l"-1' 1.1'-10' DBH** DBH** DBH**

Baptista leucantha
Indigo C 2

Berchemia scandens
Rattan vine B,C,D,E 2 8 39

Callicarpa americana
French Mulberry C,E 11 34

Campsis radicans
Trumpet Creeper B,C,D,E 26 8

Cardamine bulbosa
Bulb Bittercress D,E 177

Carex spp.
Sedge A,D 1

Carpinus caroliniana
Hornbeam D,E 66 175 52 17 6

Carya aquatica
Bitter Pecan C,D,E 2

S Carya tomentosaMockernut Hickory C,E 2 2 6

Carya spp.
Hickory C,D,E 31 35 8 4

Cassia faaiculata
, Partridge Pea A,B,C,DE 1 5

iapp.
Cassia CD 1 2

Chlonantbam vzir1na
Fringetree C 27 9

Ci rai = flori da
Sow Thistle
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TABLE C-I, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)
Scientific Name Habitat Ground "-3" 4"-9" 10"+

Common Name Found Cover "-1' 1.11-10' DBH** DBH** DBH**

Cnidoscolus stimulosus
Bullnettle B,C 22

Cornus florida
Flowering Dogwood C,D 31 44 18 8

Coronopus didymus
Swinecress C 12

Crataegus marshalli
Parsley Hawthorn C,D,E 63 82 8

Crataegus viridus
Green Hawthorn DE 25

Crataegus spp.
Hawthorn C,D,E 6

Croton capita tus
Wooly Croton B 24

Cyperus esculentus
Yellow Nutsedge B 2

Cyperus spp.
Nutsedge B 15

Di chondra carolinensis
Dichondra B 1 94

Diospyros virginiana
Persimmon C 6 7

I Eleocharis spp.

Spikerush A,D 2 42

Erythrina herbacea
Coral Bean C 22

supatorium capillifollum
Dogfennel B 23£

C-4
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TABLE C-i, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)
Scientific Name Habitat Ground 1"-31 4"-9" 10"+

Comon Name Fouad Cover l"-' 1.1 '-10' DBH** DBH** DBH**

Eupatorium perfoliatum
Thoroughwort C 8 83

Eupatorium spp.
Yankee Weed B,C 11

Fagus grandifolia
Carolina Beech C,E 3

Fraxinus carolina
Carouna Ash D,E 10 12 2 3

Fraxinus pennsylvanica
Green Ash D,E 4 10 5

Fraxinus spp.
Ash C,D,E 3 6 1

Forestiera accuminata
Swamp Privet D 1

Gelsemium sempervirens
Yellow Jessamine C,D,E 35

Georgia pellucida
Moss D,E 2

Geranium carolinianum
Wild Geranium 2

Gleditsia triacanthos
Honey Locust D,E 2

Gnaphalum obtusifolium
Rabbit Tobacco B,C,E 44

ilalesia carolina
Silverbell C,D,E 47 3

Umazalis virginian.
Witch Hazel C,D,Z 48 35 8 0

C-5
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TABLE C-1, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)
Scientific Name Habitat Ground l"-3" 4"-9" 10"+

Common Name Found Cover "-' 1.l'-10' DBH** DBH** DBH**

Hel ian theum canadense
Rock Rose A,D,E 17

Helianthus spp.
Sunflower B,C,E 21 34

Hibiscus iasiocarpos
Wooly Rose-Mallow D 33

Hydrocotyle ranunculoides
Water Pennywort D 99

Hypericum cistifolium
St. John's Wort C,E 4

11ex decidua
Deciduous Holly D,E 64 26

Ilex opaca
American Holly C,D,E 22 9 15

Ilex vomitoria
riYaupon C,E 33 47

" !iris giganticaerulea

Giant Blue Iris D 3

Itea virginica
Virginia Willow D 4

Juncus effusus

Soft Rush A,D 98

Juniperus virginiana
Southern Red Cedar C

admium amplexicauile
Henbit BC 15

Leersia virginica
White Grass D 3 161

C-6
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TABLE C-i, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)
Scientific Name Habitat Ground 11-3" 4"-' 10"+

Common Name Found Cover 1"-l' 1.1'-10' DBH** DBH** DBH**

Leersia lenticularis
Catchfly Grass D 1 9

Lespedeza sp.
Lespedeza B 67

Liqui dambar s tyraci fl ua
Sweetgum B,C,D,E 41 87 27 12 8

Zolium perenne
Rye Grass B 1

Lonicera japonica
Honeysuckle B,C,D,E 3

Magnolia virginiana
Sweetbay C,D,E 2 6 1

Mazus japonicus
Monkeyface B 15

Ni tchel la repens
Patridge Berry C,D,E 9 8

Mni um spp.
Moss D 1

Morus rubra
Red Mulberry D,E 2

Nyrlca cerifera
Wax Myrtle C,E 97 49

4 Nyssa aquatica
* Tupelogum D,E 4 17 3 1

Nyasa sylvatica
Blackgum C,D,E 1 22 16 4

osmmda cinnzoamaa
Cinnamon Ferm C 1

" 1C-7
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TABL C-i, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)

Scientific Name Habitat Ground 1"-3" 4"-91 10"+
Common Name Found Cover l"-l' 1.1'-10' DBH** DBH** DBH**

Ostrya virginiana
Hophornbeam D

Oxalis stricta

Yellow Wood Sorrel B,C,D,E 25

Pani cum sphaerocarpon
Panic Grass B,C,D,E 3 16

Panicum spp.
Panic Grass B,C,D,E 3 13

Panicum virgatum
Switch Grass B,E 22

Parthenacissus quinquefolia
Virginia Creeper C,D,E 7 35

Paspalum notaum
Bahia Grass B 2

Paspalum urvillei *
Vasey Grass C 4

Pel tandra virginica

Arrow Arum D 32

Pinus elliottii

Slash Pine C,E 1 1 4 5

Pinus taeda
Loblolly Pine CE 11 12 12 17 20

Plagiothecum striatellum
Moss D,E 2

Planera aquatic,
Water Elm D 4

Plantago maJor
c Plantain 8,C,E 24

C-8
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TABLE C-i, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)

Scientific Name Habitat Ground 1"-31 4"-9" l0"+
Common Name Found Cover 1"-l' 1.1'-10' DBH** DBH** DBH**

Podaophyllum peltatum
Mandrake C 70

Pol ygonum spp.
Smartweed A,D 133

Pol ypodium pol ypodioides
Ressurection Fern C,D,E

Pol ytri chum sp.
Moss C,D,E 107

Prunella vulgaris
Self-Heal B,C,E 1

Prunus angustifolia
Chickasaw Plum C,D,E 2 2 2

Prunus caroliniana
Cherry Laurel C 6

Prunus mexicana
Mexican Plum C,D,E 2 6 2

Prunus serotina
Black Cherry C

Pteridium aquilinum
Bracken Fern C 6

Quercus alba
White Oak C,D,E 27 68 5 2

Quercus lyrata
Overcup Oak D,E 4 8 12 11 2

uercus mrilandica
Blackjack Oak C,E 8 5 3

Ouezcus michauxll
Cow Oak D,E 8 19 4 7

C-9
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TABLE C-1, VEGETATIONAL SPEC:ZS, CONT.

Numbers Recorded in 50 Plots (Total)
Scientific Name Habitat Ground 1"-3" 4"-9" 10"+

Common Name Found Cover l"-1' l.l'-10' DBH** DBH** DBH**

Quercus nigra
Water Oak C,D,E 9 36 21 15 13

Quercus obtusa
Obtusa Oak D,E 5 1 9

Quercus phellos
Willow Oak C,D,E 238 119 37 3

Quercus rubra

Red Oak C,E 1 7 10 8

Quercus spp.
Oak C,D,E 148

Quercus stellata
Post Oak C,E 4 1 9 9

Rhamnus caroliniana
Carolina Buckthorn C 6 5

Rhododendron canescens
Wild Azalea D,E 2 13

Rhus copallinum
Winged Sumac C,E 16 16

Rhus glabra
Smooth Sumac C,E 2

I Rhus quercifolia

Poison Oak C 12

Rhus radi cans
* Poison Ivy CD,E 21 43 5

Rubus Spp.
Dewberry B,C,D,E 3 179 53

Sabal minor
Palmetto D 20

Salix nigra
Black Willow D 9

1C-10
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TABLE C-1, VEGETATIOIIAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)
Scientific Nane Habitat Ground lV-3" 4"1-910 lO"+

Comn Name Found Cover l"-l' 1.11,10' DBH** DBH** DBH**

Sassafras albidum
Sassafras C,E 10 81

Saururus cernuus
Lizards' Tails D 2 107

Scirpus app.
Rush A,D 10

Senecio glabella
Butterweed C,D,E 58

Silphiwn perfoliatuis
Rosinweed C 1

Skilax bona-riox
Bona-Nox Greenbriar C,E 15

Smilax glauca
Cat Briar C 4

Szmlax rotundifolia
Greenbriar C,D,E 28 18

*Smilax app.
Greenbriar C,D,E 3 79 44

Sndlax val terl
Small Greenbriar C1

Soida go app.
Goldenrod B 45

Spa rtlra Oynosurolde5
Hog Cane D 26

Sphagnum cynblfoli ur
Sphagnum Nose C 1

stenotaphurm sincundatuu
St. 'Augustine Grass B 137 -

C-11



TABLE C-1, VEGETATIONAL SPECIES, CONT.

Numbers Recorded in 50 Plots (Total)
Scientific Nam Habitat Ground 101-31@ 41-9" ff10'+

Common Name Found Cover 1l"-1' 1.11-10, DBH** DDH** DBH**

Styrax grandifolia
Bigleaf Snowbell C,D,E 2 11 2

Symplocos tinctoria
Horsesugar C,E 3 17 1

Taxodium di sti chum
Baldcypress D 1

Tradescantia spp.
Spiderwort D,E 3 83

Tni chos tema di cho tomum
Blue Curls B 2

Trillium sessile
Wake Robin C,E 16 4

Ulmus americana
American Elm C,D,E 65 45 16 6 2

Ulmus alata
Winged Elm C,D,E 36 49 10 4

Va cci niurn aboreum
Tree Huckleberry C,D,E 13 26 8 1

Vaccinium spp.
Huckleberry C 52 310

Verbascun app.
Mullein C 9

Viburnum dentatum
Arrowwood C,D,E 33 34 4

Viburnum nudum
Possumhaw Viburnum C,E 7 8 1 1

Viburnum app.
Arrowood C,D,E 30 6

C-1 2



TABLE C-i, VEGETATIONAL SPECIES, CONT.

Numbers Recorded In 50 Plots (Total)
Scientific Name Habitat Ground l1-31 41-9" 10"+Common Name Found Cover 1"-l' I. I-10' DBH** DBH** DBH**

Viola rosacea
Violet C,D,E 5 161

Viola spp.
Violet C,D,E 13

Vitus labrusca
Fox Grape C 1 2 1

Vitus rotundifolia
Muskadine C,D,E 2 86 110

Vitis spp.
Grape Vines C,D,E 137

Wisteria macrostachya
Wild Wisteria D 4

*Ground Cover- at least 100 individuals per 10 meter x 10 meter plot

**DBH- Diameter at breast height

A- Marsh
B- Agriculture
C Pine Hardwoods
D- Wet Bottomland Hardwoods
E- Dry Bottomland Hardwoods

C,1)i C-1 3
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0 TABLE F- I

REPTILES AND AHMIBIANS KNOWN
IN THE GRAND BAYOU AREA

Family Name Scientific Name Coummon Name Abundance
Chelydridae Chelydra serpentina Common snapping turtle C

Nacroclemyjs tenminicki Alliiator snapping turtle C
Kinosternidae Kinosternan subrubrum bipocrepis Mississippi mud turtle A

Sternotherus carinatus Razor-backed musk turtle V
Sternotherus odojratus Stinkpot A

Emydidae chrysemijs concinna hierogi yphica Slider C
Chrysemyjs floridana hoyii Missouri slider C
*Chryseapjs picta dorsalis Southern painted turtle C
Chrysenrys scripta elegans Red-eared turtle A
*reirochelys reticularia Chicken turtle C
Graptemys kohni Mississippi map turtle C
Graptemys pseudo graphica Ouachita map turtle U

ouachi ten si s
Terrapene, carolina triunguis Three-toed box turtle

Trionychidae *Trionyx muticus Smooth softshell turtle U
*Trionyx spiniferus pallidus Pallid spiny softshell jJ.

Iguanidae Anolis c. carolinensis Green anole C
Sceloporus undulatus hyacinthinus Northern fence lizard A

Teiidae Cnemidoprus sexlineatus Six-lined racerunner U
Scincidae *Fwneces anthracinus Southern coal skink U

Ewueces fasciatus FIve-lined skink A
Eumeces laterale Ground skink A
Eumeces laticeps Broad-headed skink. C
Eusaeces septentrionalis Southern prairie skink R

S obscusirostris
Anguidae Ophisaurus a. attenuatus Western slender alass lizd rdU
Coluberidae *Cewpfrora ooccinea Northern scarlet snake R

Col uber constrictor anthicus Buttermilk snake C
Diadophis punctatus Mississippi ringneck snake U
*Elaphe guttata Corn snake U
Elaphe obuoleta lindheimeri Texas rat snake C
Elaphe o. obsol2eta Black rat snake v
Farancia abacura reinvardti Western mud snake C
Heterodon platyrhinos Eastern hognose snake C
Lampropeltis c. calligaster Prairie kinganake, U
Lampropeltis getulus holbrooki Speckled kingenake C
Lampropeltis triangulum amaura Louisiana milk snake U
Hasticophus f. flagellum Eastern coachwhip U
matrix c. cyclopion Green water snake
Matrix erythrogaater flavigaster Yellow-bellied water snake V
Matrix fasciata onfluens Broad-banded water snake V
Matrix r. rhomniifera Diamond-backed water snake V

Opheodrys aestivue Rough green snake C

F-2
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TABLE F-1, REPTILES AND AMPHIBIANS, CONT.

Family Nams Scientific Name Common Name Abundance
Coluberida *Pituopbus melanoleucus ruthveni Louisiana pine snake R

(Cont.) Aegina grahami Graham's water snake C
Regina rigida Glossy water snake U
Storeria dmkayi wrightorm Midland brown snake V
Storeria occipitomculata Red-bellied snake U
*?antilla gracilis Flat-headed snake U
Thaamphis p. proximus Western ribbon snake A
Thamnophis s. sirtalis Eastern garter snake U
Virginia striatula Rough earth snake C
*Virginia valeriae elegans Western smooth earth snake U

Elapidae Hicrurus fulvius tenere Texas coral snake U
Viperidae Agkistrodin c. ontortrix Southern copperhead C

Agkistrodn piscivorus leuwostoma Western cottonmouth V
Crotalus horridus atricaudatus Canebrake rattlesnake U
*Sistrurus miliarius streckeri Western pigmy rattlesnake U

Sirenidae Siren intermedla nettingi Western lesser siren C
Amphiumidae Amphiwma tridactylum Three-toed amphiuma C
Ambystomatidae Ambystoma maculatum Spotted salamander U

Ambystoma opacum Marbled salamander C
Ambstoma talpoideu Mole salamander U
Ambystoma texanum Small-mouthed salamander C

Salamandridae Notophalamus viridescens Central newt V
lod usianensisa

Plethodontidae Desrognaths fuscus brimaeyorum Central dusky salamander R
*Eurycea guadridigitata Dwarf salamander R

Pelobatidae Scaphiopus holbrooki Hurter's spadefoot U
Bufonidae Bufo woodhousei fowleri Fowler's toad A

Bufo w. woodhousei Woodhouse's toad V
Hylidae Acris c. crepitans Northern cricket frog A

Hyla cinerea Green treefrog V
, yla crucifer Northern spring peeper V
lHyla squirrela Squirrel treefrog C
Hyla versicolor Gray treefrog C
Pseudacris triseriata feriarum Upland chorus frog V

Microhylidae Gastzophryne cazolinensis Eastern narrow-mouthed toad C
Ranidae *Rana areolata Southern crawfish frog C

Rana catesbelana Bullfrog V
Rana c. clamitans Bronze frog V
Rana palustris Pickeral frog U
Rana utricularia Southern Leopard frog V

Abundance Classes: A- Abundant; V- Very Common; C- Coimon; U- Uncomon;
R- Rare.

*Anticipated species from Feasibility and Development Plan, Ozarks Regional

Commission.
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TAV~.E G- I

FISHES KNIOWN OR ANT 1CTPATED TO OCCUR

IN THE GRAND BAYOU DWKAINAGE AREA

Falily Name Scientific Name Common NamAudns*
Petromyzontidae *lchthuoayzon Chestnut Lanmrgy U
Amiidae Amia calva bovfin C
Lepisosteidae Lepisosteus ocu.Zatus Spotted Gar C

Lepisosteus osseus Longnose Gar C
*Leplsosteus platostomus Shortnose Gar C
*Lepisosteus spatula Alligator Gar C

Hiodontidae *Hiodmfl alosoides Goldeneye U
*Hilodon tergisus Moone

Clupeidae *Alosa chrysochloris Skipjack Herring U
Dorosoma cepedianum Gizzard Shad A
frnrosoma petenense Threadf in Shadj A

Esocidae Esox americanus verzrgculatus Grass Pickerel A
Esox niger -Chain Pickerel A

Catostomidae Carpiodes carplo River Carpsucker C
Erimyzon oblongus Creek Chubsucker V
srimzoz sucetta Lake Chubsucker V
Ictiobus bubal us Smailmouth Buffalo C

*Ictiobus cyprinellus Bigmeuth Buffalo U
*Irctlobus niger Black Buffalo U
Ninytrena melanops Spotted Sucker C
Noxostoaa poecilurum BakalRdos

Cyprinidae Cyprinus carplo Europeanl Cadrp C

*Jybognathus hayl Cypress Minnow U
Ijybognathus nuchalis Silvery Minnow C
Notemigonus chrysoleucas Golden Shiner V
NotzoPis atherinoides Emerald Shiner V
Plotropis atrocaudalis Blackspot Shiner U
NotroPis chalybaeus Ironcolor Shiner U
Notropis chrysocephalus Southern Striped C
isolepis Shiner

Notropis fuzrwus * Ribbon Shiner U
IL Notropls lutrensis Red Shiner C

tliltropls maculatus Taillight Shiner U
Notropis texanus Weed Shiner V
Plotiopis umbra tills Redf in Shiner A
notropla veflustus Blacktail Shiner A

Nbtropla v~~ol lu Mimic Shiner C
Not~opa IiaePugnose Minnow C

Plmephalea vigilax Bullhead Minnow A
Senvtllus atroanacu.Zatua Creek Chub

G-2



TABLE G-1. FISHES, CONT.

Family Name Scientific Name Common Name Abundance**
Ictalurilae Ictal urus iralas Black Bullhead

Ictalurus natalis Yellow Bullhead A
Ictalurus pwncta tua Channel Catfish A
Noturus gyrinus Tadpole Nadtom U
Notuzus nocturnus Freckled Madtom U
Noturus phaeus Brown Madtom R
Pylodictls olivaris Flathead Catfish C

Anuillidae Anguilla rostrata &Mrican Bel
Cyprinodontidae Fundul us chrysotus Golden Topminnow V

Fundulus notti Starhead Topminnow C
PWndulux llotatus Blackatripe Topminnow U
Fundulux olizvaceus Blackspotted Topminnow A

Poecillildae Gan'busia affinis Nos guitofish A
Aphredoderidae Aphredoderus sayanus Pirateperch V

Pecihtyiae *14Done chrysops White Bass UPecctyde *1ozone atiaaisaippiengis Yellow Bass C
Centrarchidae Centrarchus zsacropterus Flier V

Slassoua zonat umn Banded Pigmy Sunfish C
Lepomis cyanellus Green Sunfish A
Lep~mis gulosus Warmouth A
Lepomis hunlis Orangespotted Sunfish U
Lepomis uacrochirus Bluegill A
Lepomis narginatus Dollar Sunfish U
Lepomis megalotis longear Sunfish A
Lepofis nicrolophus Redear Sunfish A
zapomis puncta tus Spotted Sunfish U
Lepomis synuetricus Bantam Sunfish C
Ni crcptor us punctula tus Spotted Bass A
Nicropterus salroides Largesouth Bass A
Plon'oris armularis White Crappie C
POnv~xis Jngromaculatus Black Crappie V

Percidae *Anuvcrypta vivax Scaly Sand Darter U
Stheostom chlorosouum Bluntnose Darter C
Xtheostoua fusiform Swamp Darter U
Etheostoira gracile Slough Darter C
Ntheostonm histrio Harlequin Darter R
Etheostona paivipinne Goldstripe Darter Rt
S theoatoua proeliare Cypress Darter C
s theostoua whipplel Redf in Darter U
Percina caprodes Logperch 11
Perecina amculata Blackslide Darter U
Porcine sclera Dusky Darter U

J 1



ITABLE G-1, FIHS COT

Family Name Scientific Name Cosmon Name Abundance**
Sciaenidae Aplodlrgotus gx'Wi s Freshwater Drum V
Atherinidae Labldesthes sicculus Brook Silverside A

*Anticipated species.

*Abundance classes: A- Abundant; V- Very coumin; C- Common; U- Uncommnon;
R- Rare

SOURCE: Feasibility and Development Plan, Grand Bayou eservoir, Red

River Parish, Louisiana, Ozarks Regional Commission, March, 1976.
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APPENDIX H

PERMIT REQUIREMES

The Federal Register of September 5, 1975 (Vol. 40, No. 173) discusses
the discharge of dredged or fill material and the requirements for a Section
404 (b) permit. The Grand Bayou Reservoir requires a 404(b) permit primari-
ly because of excavation and fill associated with the earthen dam.

(1) Dam Construction- Plate H-I reproduced from the Grand Bayou
Reservoir Feasibility and Development Plan, shows a cross section of the
proposed dam along with the types of soils required for the fill material.
There are two types of "select" materials required: a sand-silt-clay
impervious core and a select clay to be used as an impervious seepage
blanket. Plate U-2 presents an analysis of soil samples taken near the
dam site. From this exhibit it can be seen that several types of soils
are available including soils with plasticity indexes of 15-20 which could
he used for the impervious layers. The remainder of the common fill can
be taken from the reservoir bottom.

Plate H-3 presents a chemical analysis of the soil samples taken near
the dam site. The chemical interaction between the water and soil is not
expected to create any problems. Notethat Section 230.4-l(b)(1), p. 41294 40

of the aforementioned Federal Register states that, "the evaluation of
chemical-biologIcal interactive effects of dredge or fill material may be
excluded if "the material proposed for discharge is substantially the same
as the substrate at the proposed disposal site . . .". This condition
applies to the proposed Grand Bayou Reservoir project.

,,H-2

. . . . - . .



ti -M-

~ 'I rro
Qi

Qu.

*H-3



Plate 11-2

00 IV -Oo/ A-() 5/Q , jo o

S-00i9 ,9q(3) AZo0

L~H~. -5-o/-3.4-6

I ~ J~O,3 A-//

_ - - ~ P4z

-- -. - a (?272

*! wd

60 45

* - --. - -
G

0

100

. . ....

B-



• . \ i ST-I.\INI

LSGR4. r-C~ RX~ IN 1:'

Plate H-3

Leachate Analyses on Soil Samples
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Department of Transportation
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P.O. Box 44205
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Department of Transportation

Materials Laboratory
May 15, 1980

Four soil samples were received on May 2, 1980 and
analyzed for Fluoride, Metals, Nitrate, Organic Phosphorus
and Pesticides. The nampnes were extracted according to
the procedure listed in the Federal Register Volume 43, Num-

ber 243, on December 18, 1978. Hundred grams of sample was
extracted into 2 liters of deionized water and pH was ad-
justed according to the procedure described by the Environ-
mental Protection Agency. The water extracts were analyzed
accordin 9 to the Environmental Protection Agency approved
methods listed in the Federal Register Volume 44, Number 244,
on December 18, 1979. Results of the analyses are reported
in Tables I, 1., and III.

TABLE I

Sample Arsenic Barium Cadmium Chromium Mercury

------------------- mg/L of Extract---------------------

1 <.005 <0.2 <.005 <.05 <.0005

2 <.005 <0.2 <.005 <.05 <.0005

3 <.005 <0.2 <.005 <.05 <.0005

4 <.005 <0.2 <.005 <.05 <,0005

Quality .040 1.0 .025 .25 .002
Assurance

Analysis .041 1.0 .023 .23 .002
Organic

Sample Lead Selenium Silver Fluoride Nitrate Phosphorus
------------------------ ing/L of Extract ---------------------

1 <.005 <.005 <.01 <0.1 <1 <.1

2 <.005 <.005 <.01 <0.1 <1 <.1

3 .006 <.005 <•01 <0.1 <1 <.1

4 <.005 <.005 <.01 <0.1 <1 <.1

Quality
Assurance .025 .052 .25 1.0 1.0 .25

Analysis .024 .043 .26 1.0 1.1 .25

H-6
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Department of Transportation

Materials Laboratory
May 15, 1980
Continued.....................

TABLE Ii

Sample Endrin Lindane Hethoxychior Toxaphene 2,4-D 2,4,5-TP
---- g/L of Extract----------------------

1 'C.001 C. 0001 C. 001 <.00l <.001 2.7

2 <.001 0.017 <.001 <.00l <.001 1.4

3 'C.001 0.0003 <.001 C.001 -C.001 1.7

4 <.00l <.0001 <.001 <.00l <.001 1.5

TABLE III

Sample Total Chlorinated Hydrocarbon 2
.......------ .g/L of Extract ---------

1 8.4

2 5.4

3 5.2

; <4 5.6

*Total Chlorinated Hydrocarbons were calculated in reference
to Aidrin Standard. f

Executive Vice President

. .oY
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WITHDRAWAL OF WATER m THE RED RIVER

The Red River flows inmediately adjacent to the Town of Coushatta
and provides a readily available water supply source with adequate
quantities. The quality of water from the Red River is not
particularly good and thus requires considerable treatment before
it can be used for potable purposes.

The most economical location for a raw water intake would
be near the town. While investigating upstream discharges, however,
it was determined that International Paper Company (IPC) is
presently constructing a containerboard mill which is located near
Mansfield, Louisiana, and which will discharge into the Red River
at a point approximately 13 river miles upstream of Coushatta.

The expected mill effluent characteristics are given in the Environ-
mental Assessment prepared by Engineering-Science-Austin, Texas.
(Refer to Table I-1).

Placing the intake for a public water supply a short distance
downstream from a major waste discharge is undesirable. Several
factors which require consideration are presented below.

1) As a general rule, surface waters such as the Red
River are not preferred sources of public water supply
(due to the variety and nature of organic and inorganic
loads) unless other alternatives are not readily available.

2) The quality of the Red River varies substantially, even
over relatively short periods of time. As an example, data
taken from the Red River at Coushatta indicates fecal coliform
levels ranging from 62 to 38,000 (number/100 ml), with a
mean value of 4964 In 87 tests. Other parameters exhibit
similar ranges of fluctuation. The variable quality
characteristic complicates the treatment process. A related
problem is that an upset in the process at the container-
board complex could cause a substantial change in the
effluent quality. This would create a change in the
chemical composition of the water taken in at the intake
aid could render the treatment process incapable of
providing adequately treated drinking water.

3) The dissolved oxygen deficit calculation done In the
Euvirometal Asessment Indicates that the IPC effluent
is projected to lover the dissolved oxygen (.0.)
concentration of the Red River from approximately 6.63
mg/1 at the point of discharge to about 6.0 mg/1 at a point
about 8.5 miles downstream of the discharge. (The minuun

o 1-2
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TAI I I

ZVTKA RAW VASTOMTETU AND
ANUTICIATED TREATED EFFLUENT CHARACTERISTICS

mO THE IG-i MML

?ConMetratio mul unless p=If le

_______________ RAW WAST1__TREATEDEFFLUEN

Calcium (Ca) 31 Avg. yearly 30
Soiu Na 46Avg. sumer 36
Sodum Na)476Avg. yearly 430

Avg. smmner 515
Potasaium ( 1.8 2.0
sulfates (S04) 76 Avg. 76

max. 110
Chlorides 39 Avg. 39

Max. 60
Nitrate (303) 0.22 Negligible
Dissolved Solids 2,513 Avg. yearly 2,513

max. 3,630
arduess (as CaC73) 92 Avg. 160

max. 180
Sulfide* '10 '1

597 Avg. <45

Max. (89O

Color (units) 1,007 Avg. 29
max. <436

Phenol Unknon Negligible
Surfactants Unknown Negligible

Almnm1.7 (1.0
Total Solids 2,635 Avg. yearly 2,538

Vax. 4,050

otal Suspended Solids 122 Avg. c102
MAx. <205*

pa (units) 7.5-11.0 %27.0
Srature Amient

o E: Unless specified all values are best estimates.

Mheed upons DIs development d8semm t foe Effluet Utitati
Guidens amid Ow Source ?erfomence fIadrd, for aesi kraft

an gmiecalc- pulp segmets of the pulp, poper, aW pegee-1-1d ~1ls
Po nt source Caegory, of 9,000 .l/tem. These values me
intmided to rapoesVst l~w~stise for pstttig of doe diechMgs.
s. te applic atim ec as peet fe wt d em .

1-3" i 1-3
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acceptable stream D.O. is 5.0 mg/i.) The point of minimum D.O.
concentration occurs near the location of the proposed Coushatta
water intake. (See Plate I-1). This shows that water taken from
this point in the river is undergoing active degeneration (critical
point has not been reached yet) and that the decomposition Of
organic wastes is not complete. This factor tends to make the
water treatment plant handle additional chemical (organic/inorganic)
lead which increases the treatment cost.

4) The TIC plant intends to utilize an overland flow method of
land treatment for wastewater treatment. The land treatment process
has a number of advantages and has been used successfully in
municipal and industrial applications. The projected effluent
characteristics for the IPC containerboard complex were modeled
using the Campbell Soup Company facility in Paris, Texas. This
facility has been operational for over 15 years and has provided
reliable treatment. The wastes from a containerboard complex
differs greatly from food processing wastes. The actual quality
of the IPC effluent will not be known until the plant becomes
operational. However, the effluent quality is expected to comply
with NPDES requirements to be issued by EPA. Anticipated BOD and
TSS removal is 952 and 852 respectively. This removal level is
predicated on the "design" performance of the system. Actual
performance is sometimes less effective.

Proper treatment of the wastewater depends to a large extent on
the soil characteristics. Two soil parameters at the proposed IPC
land treatment site, pa and nutrient supply, are not suitable for
the land treatment process and require augumentation. The soil pH
is slightly acidic (5.0) and requires lime treatment to bring it to
a neutral level. Nitrogen and phosphorus may also be added to provide
proper nutrients for vegetation growth. These requirements become
a maintenance problem over the life of a facility and are often
neglected.

5) The Red River is currently being made navigable by a program

involving bank stabilisation, channel straightening, and a series
of locks and dams. Navigation on the river is certainly desirable
from an economic standpoint but it does create the possibility of
oil spills and other pollutants from the beats and barges using the
river. Such an accident upstream of the proposed water intakecould force the shutdoim of the pmpln8 station ustil the condition

is alleviated.

6) It is not desirable to locate an intake structure of a public
water supply datrem of an effluent discharge point. Irrespoective
of the assura es of a fih quality effluest from the IPC plant,
public health risks however mall, cnot be takea if an alternative
take-off point or source asdts.

1-4
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Public health considerations take precedence over other
considerations.

7) The proposed water storage facility (100 days) should mitigate
to a large extent, the possible upsets mentioned and will allow
flexibility of operation for the treatment plant.

The preceding discussion enumerated several points which indicate
that the raw vater intake should not be located downstream of the IPC
discharge. There exists a reasonable doubt regarding the quantity,
quality, and consistency of the wastevater discharge. Since public
health is at stake no assumptions or unnecessary risks should be made.

For the purpose of this preliminary design and for the reasons
enumerated in paragraphs 1-7 above, the raw water intake will be
located on the Red River north of the International Paper Company
discharge point. Plate 1-2 indicates the proposed intake location
and pipeline alignment.

This alternative will involve an intake structure/pumping station
located on the Red River, approximately 9.8 miles of transmission
pipeline, a sedimentation/storage basin, treatment and distribution
system. Each of these components will be briefly described below.

Intake Structure/Pumping Station - The intake structure must
be located to operate within the range of stage elevations of the
Red River. Suitable bar screens and trash racks are required. The
structure mat be designed to prevent interference with river traffic.

The pumping station must be capable of pumping an average flow
of 5.57 MCD against a head of 85'. It is assumed for the purpose
of this analysis that three equal capacity pumps (2 primary plus 1
spare) will be used.

Preliminary calculations are presented subsequently.

Tr=aaiissin Pipeline - A 9.8 mile traamission pipeline is
required to transport Red River water from the intake to a storage
reservoir at Coushatta. The oefficient of pipeline roughness is
taken as C-11O. Normally, this would be somswhat low for a fresh
water pipeline, however, it is felt that the composition of Rd River
water (high suspended solids, high iron content) justifies the use
of a lower factor.

The pipeline alignment Is shown paralleling the Kansas City
Southern railroad right-of-way. The actual location may vary based
on the availability of easements and the existence of natural and/or
mn-a"de obstacles.

- 1-6
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Storage Basin - The highly variable quantity of the water in
the Red River combined with the generally poor water quality suggests
the necessity of a sedimentation/storage basin prior to the treatment
process. A storage reservoir will allow sedimentation of suspended
solids and will provide for natural attrition of pathogens present in
the water. More than half of the pathogens in water will die within
the first two days and 90 percent will die by the end of the week.

The relatively large size of the basin (100 day capacity) will
also provide a great deal of flexibility of operation of the treatment
plant during periods of drought, pollutant spills on the river, or
any drastic changes of river quality caused by unexpected events.
However, an early warning system may have to be built-in to shut down
the intake promptly.

The required size of the storage reservoir can only be determined
after a detailed analysis of the water characteristics and treatment
requirements. Bossier City, Louisiana withdraws water from the Red
River and stores it in a 2000 acre-foot (100 acres by 20 foot depth)
basin. This is equivalent to approximately 100 days of usage at the
average consumption. Using this same criteria for the sizing of the
proposed storage reservoir at Coushatta the required volume becomes:

Vol. Reg'd = 5,600,000 gal/day x 100 days x 1 ft3 gal x 1/20' Depth
7.48

Vol. Reg'd - 3,723,262 ft2

- 85 acres

The reservoir will be located in the immediate vicinity of
Coushatta for the purpose of this report. Although an alternative
location would be near the proposed intake structure it is felt that
this area would be remote and inconvenient for maintenance purposes.

Preliminary Calculation of Pumping Station Characteristics:

- Capacity, Q a 5.57 mgd - 3870 gpm
- Length of Force Main L - 9.8 miles - 51,744 Ft.
- Static Head - 43'
- Force Main diameter D - 27"
- Friction Losses (F.L.) at c-110 is 42' (from F.L. - 4.67 x 1 "85

D4 6 7  (C)

- Total Dynamic Head (TDH) - 43' + 42' - 85'

- Velocity (V) - 2.17 fps.

Using standard manufacturer's pump curves a preliminary selection

of the required pumps has been made as follows:

Assume a three pump system (equal capacity, 2 primary, I spare

IN
I-8
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pump). Each pump should have a capacity of 1935 GPM @ 85' Head.
Typical pumpefficiency * 851. Typical motor efficiency - 902.
Overall efficiency - .77 = 77J. Therefore, horsepower required
for each pump

H.P. (1935 amG (85') from U.r. - (GPK) OH)
39, (0.77) 3960 (1ff.1

H.P. = 54 - USE Standard 60 H.P. Motor.

Water Treatment Facility - A general description of the process units
required to treat Red River water can be given but at this point
a detailed design is not feasible. The major components and
their primary functions are listed below.

Raw Water Storase Basin - Provides sedimentation and natural
attrition of pathogens. The addition
of Copper Sulfate will probably be re-
required to prevent algae growth. Also
acts as an equalization basin for water
quantity and quality variations.

Prechlorination - Reduces fecal coliform concentration, tastes and
odors, and chlorides.

Mixing. Coagulation, and Sedimentation - Effective for the removal
of fecal coliform, turbidity, color, calcium
carbonate, and iron.

Rapid Sand Filtration - Further reduction of items listed under
Mixing, Coasulatio, and Sedimentation.

Chlorination - Final chlorination as required to provide a safe
and potable water.

Treated water will be stored in a clew wall prior to pumping Into
the distribution system.

Sludge Baadlift Facilities - A treatment plant capable of handling
the projected design flows (5.6 NGD) will produce approximately
10,000 pouads per day of sludge (60,000 gpd at 2Z concentration). Some
method of sludge processing (dewaterIng and stabilization) and
temporary storage (sand beds, sludge lagoons, etc.) will be required.
Ultimate disposal facilities such as an approved landfill will also

A have to be provided.

Plate I-3 presents a flow schematic for the proposed water treatment.

Table 1-2 gives am estimated cost of the project in terms of
1976 dollars. 
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Table 1-3 presents a sumary of the Grand Bayou Reservoir costs
for comparison. All figures are taken from the Feasibility and Develop-
meat Plan and are in tern of the 1976 dollars.

Table 1-4 gives the present worth and estimated annual cost of
operation and mai tenance for the Red River Alternative and the
Grand Bayou Reservoir Alternative.

Table 1-5 presents a supmary of project costs.
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j TABLE 1-2

RED RIVER WATER SUPPLY SYSTEM
COST ESTmaTES

(1976 $)

No. ITEM Qty. Unit Cost Total Cost

1 27 inch diameter 51,744 L.F. $40/L.F. $2,069,760
R-C-P force main

2 Intake well, pump 1 ea lump sum $1,000,000
station, mech./
electrical equip.

3 Excavation & em- 1,600,000c.y. $2.60/cy $4,160,000
bankment work
for reservoir.

4 Land clearance 115 acres $850/acre $ 97,750

for the reservoir

TOTAL: $7,327,510

5 Add for appurtenant
works/structures
for force main,
reservoir, lift
station, and misc.
works and con-
tingency $1,099,130

6 Land acquisition 115 acres $500/acre $ 57,500

7 Right-of-way for 35 acres $500/acre $ 17,500
force main

8 Total item 4 thru $8,501,640~7

9 Add for Engineering $1,275,240
Legal, Adm, etc. @
152 of item 8

10 Total Project Cost $9,776,80
items 8 & 9

All unit prices are the same as the ones used in the Feasibility Study
Report for Grand Bayou Reservoir except for the cost of landwhich

has been increased by $100/acre due to its proximity to urbanized areas.

1-12



TABLE 1-3

GRAND BAYOU RESERVOIR
COST ESTIMATES

(YR 1976 $)

No. ITEM Qty. Unit Cost Total Cost

1 Reservoir Project Cost* 1 each L.S. $11,750,000

2 Force Main to Treatment
Works 24" 0 ** 25,00 L.F $36/L.F. $ 900,000

3 Lift Station Appurte-
nant Structures ** 1 each L.S. $ 500,000

4 Engineering, legal,
adm. @ 15% of items
2 and 3 $ 210,000

5 Total Project Cost $13,360,000

NOTES:
* Given in FDP. Vol. II-A, Schedule C-1.
** Costs added to make the two alternatives coupatable.

0

1-13

t pr -- /



TABLE 1-4

PRESENT WORTH AND ESTIMATE) ANNUAL COST
OF O&M REPAIR (1976 $)

1. Red River Water Supply
Reservoir & Pumping &
Pipeline 0 & M and Repair
@ 21%of cost of items
1 thru 5, table 1-2 - $ 210,670

2. Grand Bayou Reservoir
Project 0 & M and Repair
1. F.D.P. Vol II-A Schedule C-6-$32,700
2. Add for Vegetation Control, Dam

Maintenance - $10,000
3. Transmission to treatment plant

@ 2k% of items 2 & 3
of Table 1-3 - $35,000
TOTAL: - $ 77,000

COST DIFFERENTIAL 0 & M AND REPAIR FOR RED
RIVER RESERVOIR PROJECT $133,670

Average Annual Cost allowing 7% for 15 years - $133,670 x (2.05)
$274,024

Present worth of 0 & M @ 7% interest, 30 year
period, P.W.F. - 12.409 $ 3,400,364

1-14
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TABLE 1-5

SUMMARY OF PROJECT COSTS
(ESTIMATED YR 1976 $)

I. RED RIVER WATER SUPPLY SYSTEM
(Reservoir & Transmission to Treatment Plant)

a. Project Construction Cost (Table 1-2) = $9,776,880

b. Present worth of Annual 0 & M and

Repair Cost differential (Table 1-4) - $3,400,364

TOTAL PRESENT WORTH OF PROJECT = $13,177,244

II. GRAND BAYOU RESERVOIR PROJECT

Grand Bayou Dam and Reservoir Project Cost (Table 1-3) $13,360,000

1-1
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February 29, 1980

Mr. Charles Whitehead, Sec.-Treas.

Northwest Louisiana Game and Fish Reserve
P.O. Box 697
Natchitoches, Louisiana 71457

Dear Mr. Whitehead:

For the past several years our commission has actively pursued
a search for a reliable supply of good quality water for use
by municipalities and industries in Red River Parish. With-
drawal of water from*Black Lake is an alternative source which
is currently being considered.

The supply of water selected for Red River Parish must meet
demands for a period of.thirty years. During project year one,
approximately 1.5 to 20 million gallons per day will be re-
quired. By the fifteenth year the demand will be 3.5 to 4.0
million gallons per day and 7.5 to 8.0 million gallons per day
by the thirthieth year.

Users would bear the responsibility for construction and main-
tenance of necessary intake treatment and transmission facilities..

in order to insure that these potential users will have a de-
pendable water supply at a stated price for a 30 year period in.
the amounts listed above (3.5 mgd to 8.0 mqd), your agency.is
being asked if such quantity and quality of water is available
and if a contract providing terms stated above can.and will be
entered into by your agency and our commission.

Your prompt attention to this request will be appreciated due
to the urgent need of water in Red River Parish.

Cordially,

.
. . .. '.

iPreisidentAGrand Bayou Reservoir Commission, . ."

cc: Dr. Biih Long

Sunbelt'Research

3-2
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March 13, 1980

Mr. John Kelly, President
Grand Bayou Reservoir Commission
Coushatta, Louisiana 71Q19

Re:I Northwest Louisiana Game A Fish Preserve
Commniss ion

Dear Mr. Kelly:

Your letter of February 29, 1980 on behalf of the Grand
Bayou Reservois Commission has been received.

Your request concerning withdrawal of water from Black
Lake as an alternative source for municipal and industrial uses
has been discussed by the commission members.

Unfortunately, because of the current water demands
within Natchitoches Parish by users and prospective need for the
water from Black and Clear Lakes in the future, the Northwest
Louisiana Game & Fish Preserve Conuuission,'with regrets, will
not be able to make any commitment to furnish any water to the
Grand Bayou Reservoir Commission.

Yours very truly,

NORTHWEST LOUISIZANA GAME a
FISH PRESERVE COMISSION.

Secr9;tary-TreasU1r
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February 29, 1980S

Mr. Burton Angelle, Secretary
Department of Wild Life and Fisheries
400 Royal Street
New Orleans, Louisiana 70130

Dear Mr. Angelle:

For the past several years our commission has actively pursued
a search for a reliable supply of good quality water for use
by municipalities and industries in Red River Parish. With-
drawal of water from Lake Bistineau is an alternativA source
which is currently being considtred.

The supply of water selected for Red River Parish must meet
demands for a period of thirty years. During project year one,
approximately 1.5 to 2.0 million gallons per day will be re-
quired. By the fifteenth year the demand will be 3.5 to 4.0•
million gallons per day and 7.5 to 8.0 million gallons per day
by the thirthieth year.

Users would bear the responsibility for construction and main-
tenance of necessary intake treatment and transmission facilities.

In order to insure that these potential users will have a de-
pendable water supply at a stated price for a 30 year period in
the amounts listed above (3.5 mgd to 8.0 mqd), your agency is
being asked if such quantity and quality of water is available
and if a contract providing terms stated above can and will be
entered into by your agency and our commission.

Your prompt attention to this request will be appreciated due
to the urgent need of water in Red River Parish.

Cordially,

4 ohn X0l1,President
V Grand Bayou Reservoir Commission

cc: Dr. Bill Long
.4 Sunbelt Research
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NEW ORLEANS 70130

March 27, 1980

Mr. JohN Kelly, President
Grand Bayou Reservoir Commission
P. 0. Box 308
Coushatta, LA 71019

Dear Mr. Kelly:

I am in receipt of your recent letter pertaining to the request of the 4
Grand Bayou Reservoir Comission to withdraw water from Lake Bistineau over
a thirty year period for miunicipal and Industrial use in Red River Parish.
This lake providesivery high quality recreation and the Louisiana Department
of Wildlife and Fisheries can not allow the use of the lake in any manner
which might jeopardize this activity. In view of the above, we find it
necessary to deny withdrawal of water as requested.

If you need further justification for this denial, please let m know.

Sincerely yours,

JBA:KCS:csg
cc:
Senator Don Kel ly
Pep. N. N. Fowler

J-1
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March 20. 1980
C.0IUSA7TTA. L0*/I4A%.A

Mr. Chris Ingram
SUNBELT RESEARCH CORP.
727 Spain Street
Baton Rouge, La. 70802

Dear Chris:

Attached is a water analysis report from our Boiler treatment vendor
indicating test results from four samples taken over the past two years.
The total water requirements for our plant are satisfied from three on-
site water wells. The water hardness level is-high and is a major expense
for our Boiler operation to correctly-chemically treat the water.

I do not have a number for annual water usage as we do not meter from 40

our wells, but certainly the quality of the water is not desirable, and,
perhaps, we are on the same water table as is the town of Coushatta's
current water supply.

Hopefully, this information will be of some benefit to you in
proceeding in your endeavor to improve the area's long-range water
requirements.

Sincerely yours,

PIN VILLE KRAFT CORPORATION

'Henry Co
Plant Manager

HC/vl
Attachment
cc: John Kelly/Member Coushatta Town Council
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J~m~ ~"*L. 'S. Huckca6y, M.D. MemorWa HospaI

Baton Rouge, LA 70802

MTJIONt: Pi. && Long
Cha.ZMtnoi tie 8o44d

VeG MIL. Long,

we au vety much intete~ted in the GnAnd Bayou Lake becauae oJ the
aeveu~ pkobthen6 a~sociated with ext~einet poo-t wateL in the Cou6hatta, 4
Red Rive PWA46 aIea.

I opeu&te a hosapitat hvue, a& wat a6 tiving in t coumwity, and
* tuse the city wateL which i& veAy Ja~ betose atandovd. FOIL examwte, in

cotoivxn, owi hospitAL ptoubing system Wa ectume ptobtem. The
cluLat ig piup joti the hot watetA sytem has to be u.ptaced appotoxiuattg

evvty thue monthA, at a Co4t oJ $150.00. The hospitat Us Leu than ten
yeaut otd and at the time o6 Ut4 comstuction the beat posaibte coppec
piping mu uwed berau e o6 the exzte. ptwbtim, and we have 6titt had to
go i.nto the stab on souse thute oecauons because oS the coJL'W5venes
and the tact that t pipes have been eaten amy. rn additlon, we have
an x-ug~ devetoping manchine whikch noftt4 Lat about 8-10 gewrs. We vAt
nowe opetiag on ot' tiWd x-At ay devetope/i and tiA i,6 Jett to be due
pskwatity to the pomI conditon oJ the mate&.

Thete is, ol couut~, 'itom the umedicat "spect, a posbitity od heamt
haza*.d6 whiich aae vei qu~a. TheAe atie defjimite joucign mtt emL in the

* iiuttle& i kch U6 higheL than the desaabte StAte stndaAd, I m 6uh/t. I
do not knowe oJ myspeae injective episodes due to the city mule/i but
Mtft&Ut counts dos, and to the point on oeeaw"u~ the Wv~/Lne ia
mVat objeationabte.

Anotha poin o6 the extume amdsiews nsate depoi associatd
.UA thme Wute/c is the jdet that hot *UtesA task IwMte tu&t OV60 tMUt yAUs

J-7



SWnbLet Reheatch CoAkatWM 2 ApLLL 3, 1980

i.n the ata became oj the pkobtem& with guasanteeu. They au wiabW
to meet tkei& gwanteu becauae the hot uklteA tank.A a weUl " the 44e
making uuchineA u6uattg hae 6eve'e cepaU pizobte6 beio~e the no'tuat
guL4/rntee timfe 1146 expi".

It appea~u that the Ge~and Bayou Re evoi&' 4is p'kobab4y the beut
L6owtee jo'c the wateA we need in ou/c a~ea. I woutd appcei ate gowc ketp
and con6idm.ation in aidinig u6 to obta~in thZA wateAc souAce. -

SineeAtty,

L.S.HUCKABAV, M.V. MEMORIAL HOSPITAL, INC.
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